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%toA02) TO THJB iBITXON. 


Mvt a the eueoeBeiYe reprinte of the of 

ptlhliflhed in 1S71, I 

eroPW|^rL|^^|bgp|piidb^^ now that more 
le haa efipH^nsTO endeayotired to profit by the 
y o^eal through which the book has passed, ^d 
fe taken advantage of all the criticisms which seem 


me sound. I am also greatly indebted to a large 
[uber of correspondent^ for the communication of a 
piising number of new facts and remarks. These 
m been sc numetous, that I have been able to use 


y the more important ones ; and of these, as well as 
more important corrections, I will append a list, 
ne new illustrations have been introduced, and four 
Ishe old drawings have been replaced Jby better on^,^ 
li from life by Mr. T. W. Wood. I must especially 
I attention to some observations which I owe to the 


^ssof Prof. Huxley (given as a supplement at the 
J?ni‘t Ii), on the nature of the difierenoes between 
) briains of man and the higher apes. I have been 
■ticnlarly glad to give these observations, because 
m$ the last few years seteral msmeils on the 
^ have app€|red on the OonianenC and their 
portance .has leen, in some osms, greatly 
jirated by pojpnlar writers. ^ ^ 



^ii PkWA€S fO Ttffi SBOOUD BD|ttOt. 

I may take this opportunity of t i hf»r\|| 

odiics fifefii^»itly assume that I attribute ali cha^ 
of corpoifeal Structure and mental power exclusively i 
tte natural action of such variations as are oftei 
/tailed Spoutaaeuui; whereas, even in the first edity 
of the 'Origin of Species/ I distinctly stated tbi 
great weight must be attributed t« the inheriW 
effects of use and disuse, with respect both to th< 
body and mindt I also attributed some amount 
modification to the direct and prolonged aoth 
ehang-aisi^jgjm^^nB of life. Some allowance, 
must be reversions of str^ 

nor must we forget wBfwSW^^^ ^ ^ 

growth, meaning, thereby, that various parts of thfe 
organisation are in some unknown manner so con? 
neoted, th^t when one part varies, so do others ; anf 
if variationl in the one are accumulated by selectirij 
other parts will be modified. Again, it has been sai^ 
by several critics, that when I fouiad that many detaii 
of structure in man could not be explained throu. 
natural selection, I invented sexual selection ; I ga 
however, a tolerably clear sketch of this principle ii 
the first edition of the * Origin of Species,* and I the] 
istated that it was applicable to man. This subject 
sexual selection has been tioated at full length in 
present work, simply because an opportunity wi 
here first afforded me. I have been struck with 
likeness of many of the half-favourable criticisms^] 
sexual selection, with those which appeared at first 
natural selection ^ such as, that it would explain somi 
few details, but certainly was not applicaUe to tbj 
extent to which I have employed iti My conviction o 
the power of sexual selection remains*^ Unshaken } hni\j 




SWJOND StfittlOir. 

f yj 

<3«»*^!!moit oertam^ thi^ &aferal of mj 
doaioti will heroafior k» l0|$ld errdioois; 

I hardly feil to be ill the $rit tif^tment of 

objev k Wheo*^ nafelralkta hife heoomt, 

^ i the idea of«sexiuil aeleetion, it w7’ as 1 belietOi 
Imueh more largely iooepted ^ ^ni it hm aheady 
mn folly and fayourably rooeired by eeteral capable 


K, Beokinham, Kei?t, 
S^tmber^ 187^k. 
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THE DESCENT OF MAN ; 

AND 

'^^uI.EGTION in liWLA'l'ION tlTSEX. 

i- 


INTRODUCTION. 

The nature of the following work will be best under- 
stood by a brief account of how it came to be written. 
During many years I collected notes on the origin or 
descent of man, without any intention of publishing 
on the t ubj ict, but rather with the determination not 
to publish, as 1 thought that I should thus only add to 
the prejudices against my views. It seemed to me 
sufficient to indicate, in the first edition of my * Origin 
of Species,' that by this work “ light would be thrown 
“ on the origin of man and his history ; " and this 
implies that man must be included with other organic 
beings in any general conclusion respecting his manner 
of appearance on this earth. Now the case wears a 
wholly different aspect. When a naturalitt like Carl 
Vogt ventures to say in his address as President of the 
National Institution of Geneva (1869), ‘‘personne, en 
“Europe au moins, n’ose plus soutenir la creation 
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independante et de toutcs pieces, des especos,’ 
manifest that at least a large number of naturalists 
must admit that species are the modified descendants 
of other species ; and this especially holds good with 
the younger and rising naturalists. The greater 
number accept the agency of natii ral selection ; 
though some urge, whether >vith justice the future 
must decide, that I have greatly overrated its im- 
portance. Of tlm older and honoured chiefs in i^ural 
science, many uii fortunately are still op[)OsHF 
c voIiTRl'J^^u every form. Jln 


In consequence of the^ viows haw admde^'i by mosT 
naturalists, and which will ultimatd^ as in eveu-y 
other case, be followed by others who are not scientific, 
1 have been led tg pat together my notes, so as tc‘ see 
how far the general conclusions arrive 1 at in my 
former works were applicable to man. This seemed 
all the more desirable, as I bad nevor deijbm-ately 
a]>j)licd t]ies(i views to a species taken singly. When 
we confine onr attention to any one form, we are 
deprived of the weighty aiguments derived from tlie 
nature of the allinilies winch connect together whole 
groups of (n-ganisma— tlieir geographical distribution 
in p.ist aiifii present times, and their geological 
succession. The homological structure, embryological 
develoiiment, and ludimentary organs of a species 
remain to be ctmsidered, wliethor it be man oi; any 
other animal, to which our attention may be directed ; 
but these great classes of facts afford, as it appears to 
me, ample and conclusive evidence in favour of the 
principle of gradual evolution. The strong support 
derived from the other arguments should, however, 
always be kept before the mind. 



INTRODTJOTIO!^. 


s 


I? ole object of this vork is ^-o consider, ^rstly, 
whether man, like rvTry rther species, is descended 
from some pie existing lorm ; secondly, Uic roaniior of 
his de /clopmiaic ; and thirdly ,, the vaJr * of the differ 
onces het\/een the so-called races oi man .A T ^hall 
confine myself to these points, it will iiot he necessary 
to describe in cUdail the diffe^’CiKaa between the several 
'races — an enoinn ns buhjrc.t which jnis been fully 
discussed in nniny v ilualff Awks. The iiinh antiquity 
]jas rcceiiiiy be; ’ <iemoDsti*ateJ by the labours 
^^liost of eminent men, iH.'gi-jrpiig w i 1 mchci 

Ve I^orthes , and this is Uie indispensable basis for 
uiiderstandiJT^his origin, T shall, tiiereforo, lake this 
conclusion for granted, and may refer my readers to 
the admirable treatises of Sir Charles Lyell, Sir John 
Lubbock, and others. Nor shall I have occasion to do 
more than to allude to the amount of difference 


])elv'('eii nuu. and the anthropomorphous apes; for 
Prof. Huxley, in the opinion of most competent 
judges has conclusively shown that in every visible 
ebarac er .nnui differs less from the higher apes, than 
these Jo from Ihe lower members of fho same order of 


Primates. 

This woik roiitainn hardly any original facts in 
regard to man ; ))ut as ibe conclusions at wiiich I 
arrived, aftei’ dravbng up a rough draff, apimared to 
mo^iijlei(i'''ti]ig, I tlionght that might interest 

others. It has often and confidently been assorted, 
that man’s origin can never be known ; but ignorance 
more frequently begets confidence than does know- 
ledge : it is those who know little, and not those who 
know much, Avho so positively assert that this or that 
problem will never be solved by science. The con- 
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elusion that man is the co-descendant with 
species of some ancient, lower, and extinct form, is 
not in any degree new. Lamarck long ago came to 
this conclusion, which has lately been maintained by 
several emiuent naturalists and philosophers ; for 
instance, by Wallace, Huxley, Lyell, Vogt, Lubbock, 
Bucluier, Eolle, &c.,^ and especially by Hackel. This 
last naturalist, besides his great work, ‘ Generelle 
Morphologie ’ (1866), has recently (1868, wi^V^ ^ 
second ^ edit. in 1870), published his ' NattCi ‘ - 
Sv ]i‘>]ttth?gfrgoschic]ite,' in which he fully discuss/xl^MAy 
genealogy of man. If Hks work had a^eared before 
my essay had been written, I should ^)robably never 
have completed it. Almost all the conclusions at 
which I have arrived I find confirmed by this 
naturalist, whose knowledge on jiiany poiD^s is much 
fuller than mine. Wherever I have added any fact or 
view from Prof. Hackers writings, I give his authority 
in the text ; other statements I leave as they originally 
stood in my mann script, occasionally giving in the 
foot-notes references to his works, as a confirmation of 
the more doubtful or inter csliug points. 


^ As the wofiis of the first- 
nanicd authors are so well kiiuwu, 
I Deed not give the titles; but 
as tliose of the latter are les.s 
well huown in Knuiand, J will 
give them: — hSechs VoriesuDgeii 
iW >e r (lie I) ar w iu’ sd i e 'll u -oi i( ‘ ’ 
zweite Auhage, 18G8, vdh Dr. 
L. Buchner ; translat ed into 
Drench under tlie title ‘ Cun- 
ferences siir la hhidorie Darwin- 
ienne,’ 1869. ‘ Der Mensch, im 

Lichte der DarwinVcho Lclire,’ 
1865, von Dr. F. Bolle. 1 will 
not attempt to give references 


to all the autlu»rs who have 
tak(‘n the same side of the 
(|uestion. Titus G. Canestrini 
has published (‘Aimiiario della 
Soc. d. Nat.,’ Modf'na, 1867, p. 
81) a very curious j)a])e,r on 
rndimentury characters, as hear- 
ing on the origin of man. 
Another work has (1869) been 
])uhlislied by Dr. Francesco 
ihrrrago, bearing in Italian the 
title of “Man, made in the 
“image of God, was also made 
“ in the image of the ape.” 
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iring many years it has seemed to mo highly 
probable that se/nal selection has played an important 
part in differentiating the -aces of man; bat in my 
‘Origin of Species’ (frst edition, p. 199) 1 contented 
mysc'f by merely alluding to this lief. When I 
came, to apply this view to man, I found it indis- 
pensable to tieat the whole subject in full detail.'^ 
Consequently the second part of the present work, 
trepting of sexual selection, has extended to an 
j*^^|iate length, compared with the first part: but 
|l^i5?^^ould not be avoided. 

I had intended adding tcb the present volumes an 
essay on thS^aKpression of the various emotions by 
man and the lower animals. My attention was called 
to this subject many years ago by Sir Charles Bell’s 
admirable work. This illustrious anatomist raaintains 
that man is endowed with certain muscles solely for 
tlie sake of expressing his emotions. As this view is 
obviously opposed to the belief that man is descended 
from some other and lower form, it was necessary for 
me to CO udder it. I likewise wished to ascertain how 
far the emotions are expressed in the same manner by 
the difleroiAt races of man. But owing to the length 
of the present work, T have thought it better to 
reserve my essay for separate publication. 

^ Prof. Hackt‘1 was the only importance, since the puhlica- 
authof whe, ot the time when lion of the ‘Origin’; and this 
this work first appeared, had he did in a very able manner in 
discussed the subject of sexual his various works, 
selection, and had seen its full 
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Paut t. 


Part I. 

THE DESCENT OK ORKHN OF MAN. 


(JHAPTEll I. 

The Evidence oe Tini: j)KS(;ENT oe'Man fjio:vi 
HOME Lower 

NaDire of the evidence Iseariug on t]\o origin of man- Jloinulogous 

structures in man and the lower anjiual.^p- Misc' liarifious points 
of corrcspoiidcnce — Devclopnicnt — liudimcntary structures, 
muscles, sense-organs, hair, lx.iies, repi-oductive organs, t^c.— 
The hearing of these three great classes of facts the origin 
of man. 

He who wishes to decide whelhcr mtiii is the modified 
descendant of >som6 prcecxistifig form, v/onhJ prohahly 
first enquire whether man varies, liowevcr sligehtly, in 
bodily strnctiire and in mental faculties; and if so, 
whether the variations are transmitted to his oil springs 
in accordance with t!i<^ laws wliich ]'>roYail with the 
lower animals. Again, are the varitirams the result, 
as far as onr ignorance p(3rmitB ns to judge, of the 
same general causes, and are they governed by the 
same general laws, as in the ease of otlior organisms ; 
for instance, by correlation, the inherited efi'eet.s ol 
use and disuse, &c. ? Is man subject to similar 
malcoiiformations, the result of arrested development, 
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f*>reduplicatioi_ of parts, &c., and does he display in 
^aiiy of his anomalies reversion to some former and 
ancient type of structure ? It might also naturally be 
enquired wheuher man, like so many other anniials, 
has gi^en ris (3 to varieties and siib-Tacos, differing 
but sligntly from each other, or to ]\n.e8 differing so 
much* that they must be classed as doubtful species? 
How are such races distributed osmr the world; and 
how, when crossed, do they react on each other in the 
fe'?"|nd succeeding generations? And so with many 
points. 

The enquirer would next come to the important 
point, whetkar man tends l-n increase at so rapid a 
rate, as to lead to occasional severe struggles for 
existence; and consequently to beneficial variations, 
whether in body or mind, being preserved, and 
injurious ones eliminated. Do the races or species of 
men, whichever term may b(3 applied, encroach on and 
replace one < lother, so that some finally hecoiue 
extinct? We shall see that all these questions, as 
indeed is obvious in respect to most of them, must be 
answered in ilm affirmative, in the sanio manner as 
with tlie lower animals. But the several considera- 
tions just relbrred to may ho convenientiy deferred for 
a time : and wo will first see how far the bodily 
structure of man shows traces, more or less plain, of 
his descent from some lower form. In succeeding 
chapters the mental powers of man, in comparison 
with those of the lower animals, will he con.-sidered. 

Tlie Bodlhf Struchire of Man. —It is notorious that 
iruin is constructed on the same general typo or model 
as other mammals. All the bones in his skeleton can 
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be compared with corresponding bones in a monkft 
bat, or seal. So it is with his muscles, nerves, blo<m- 
vessels and internal viscera. The brain, the most 
important of all the organs, follows the same law, as 
shown by Huxley and other anatomists. BischofF,^ 
who is a hostile witness, admits that every chief 
fissure and fold in the brain of man has its analogy in 
that of the orang ; but he adds that at no period of 
development do their brains perfectly agree ; nor 
could perfect agreement be expected, for othe^ 
their j ^^ ntal powers would have been the 8*0^, 
Vulpian^ remarks: ‘‘ Les differences reelles qui 

existent eiitre I’encephale de rhomme«)^t celui des 

singes superiours, sont bien minimes. II ne faut pas 
^‘se faire d’illusions a cet egard. L’homme est bien 
“plus pres des singes anthropomorphes par les 
“ caracteres anatomiques de son cerveau quj ceux-ci ne 
“ le sont non seulement des autres mammiferes, mais 
“ meme de certains quadrumanes, des guenons et des 
“ macaques.” But it would be superfluous here to 
give further details on the correspondence between 
man and tlie higher mammals in the structure of the 
brain and all other parts of the body. 

It may, hov^ever, be worth while to specify a few 
points, not directly or obviously connected with 
structure, by w^hicb this correspondence or relation- 
ship is well shewn. 

Man is liable to receive from the lower animals, and 

* ‘ Grusslihawindun^cn des the Ap})cndix alluded to in the 

Afcnschen,’ 1808, h. hU. I'hc rreface to thi« edition, 
('oncluskms of this autlior, as ‘ sur la Phys.’ 18(>G, p. 

well as thorie of Gratiolct and 890, as quoted by M. Dally, 
A eky, concern iu^ the hrain, will ‘ I/Ordro dcs Primates ct lo 
be di.scusacd by Prof, lluxloy in i Vaubforniisnie,’ 1808, p. 29. 
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,^.ijf,ommunicate to them, certain diseases, as hydro- 
fSiobia, variola, the glanders, syphilis, cholera, herpes, 
&c. ; ^ and this fact proves the close similarity ^ of 
their tissues and blood, both in minute structure and 
compr»8ition, fai: more plainly than do^s their com- 
parison unde-^ the best microscope, or oy fhe aid of 
the best chemi-^al analysis. Monkeys are liable to 
many of the same noii-'Contagious diseases as we are; 
thus Eeiigger,^ who carefully observed for a long time 
,|W6* Azarm In its native land, found it liable to 
with the usual h/mptoms, and whx^jjjWTTfhen 
often recurrent, led to consumption. These monkeys 
snfiered also from apoplexy, inflammation of the 
hov/els, and cataract in the eye. The younger ones 
when shedding their milk-teeth often died from fever. 
Medicines produced the same effect on them as on us. 
Many kinds of monkeys have a strong taste for tea, 
coffee, and spirituous liquors : they will also, as I have 
myself seen, si. oke tobacco with pleasure.^^ Brehm 
asserts that the natives of north-eastern Africa catch 


® Dr. W. ijau<lor Lindsay has 
treated this su])ject at sume 
Ic'iigth in ijic ‘ Joinnal )r Mental 
{Science,’ Only Id 7 1 ; and -n the 
‘ IMinbiirgh Veleriaary He view/ 
July 1858. 

* A l\eri('wer Las criticised 
(‘British (h’.arterly BcvL'.w/ 
Oct. Xst, 1871, p. 472) vvLat I 
have here said with much se- 
verity and ('A utenipt ; but as 1 
do not use the term id. utity, I 
cannot see tliai i am greatly in 
error, ''rhere a])p(iars to me a 
strong analogy betv/een the 
same infection or contagion pro- 
ducing the same result, or one 


closely similar, in two distinct 
animals, and the testing of two 
distinct Iluid.s by the same 
clumical reage nf. 

^ ‘ Naturgeschichte der Siiugc- 
thiero von Paraguay,’ 1850, s. 
50. 

* ’J’he same tastes are common 
to some rru: uals much lower in 
the scale. Mr. A. Nicols in- 
forms m.‘. that ho kept in 
Queensland, in Australia, throe 
iiuii vitluaJs of tiie Jt^ hm^eolaTcl us 
cincrcas ; and tliat, without 
having been taught in any way, 
they acquired a strong taste for 
rum, and for Bmoking tobacco. 
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the wild baboons by exposing vessels with strong b^ 
by which they are made drunk. He has seen some of 
these animals, wliich he kept in confinement, in this 
state ; and lie gives a laughable account of their 
behaviour and strange grimaces. On the following 
morning tliey were very cross and dismal ; they held 
their aching heads with both hands, and wore a most 
pitiable expression : when beer or wine was ofiered 
them, they turned away with disgust, but relished the 
juice of lemons.’^ An American monkey, an \ 
after 4^pilitting drunk on brandy, would never touh^i,^ 
again, and thus was wiser than many men. These 
trifling facts prove ho^v similar the nerves of taste must 
be in monkeys and man, and how similarly their whole 
nervous system is aflbcted. 

Man is infested wdtli internal parasites, sometimes 
causing fatal eflects; and is plagued by external 
parasites, all of which belong to the same g(uiera or 
families as those infcisting other mammals, and in the 
case of scabies tu the same species.^ Man is subject, 
like other mammals, birds, and oven insects,-* to that 
mysterious law, which causes cerlain normal processes, 
such as gestation, as well as the maturation and 
duration of mrious diseases, to follow lunar periods. 
His wounds are repaired by the same piocess of 
healing ; and the stumps left after the amputation of 

^ Brehm, ‘ Th’Cikibon,’ B. i. I..iw uf Vital Periodicity,'’ 
1804, H. 75, 86, Oij the Atcles, ‘]*ritish Association,’ 1842. Dr, 
s. 105. F(‘r otiicr miakv .ous Maccullooh, ‘ SillimaQ’s North 
statements, sec s. 25, ]07. American Journal of Science,’ 

* Dr, W. ]/iu<]rr Lindsny, vol. xvii. ]>. 505, has seen a clo^ 

‘ Ediiibuigli V(!t. Peview,’ July .suffering from teitian ague. 
1858, p. 15. ilereaftcT 1 shall return to this 

• With respect to insects see subject. 
l>r. Lay cock » “Du a General 
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t especially during an early embryonic period, 

occasionally possc'^s pome po\ver of regeneration, in 
the lowest animals.^® 

The whole process of thcv most important function, 
the r( production of the species, is str’V^*gly the same 
in all mamraais, irom the first act of courtroip oy the 
narle/^ to the birth aiivl lairtiinng of tbo yoang. 
Monkeys are bom in alrnost a.M hcij lcss a condition as 
our own infants; and certain gene/a the young 
^i^'fjj^hlly as much in appr.-arance from the adults, as 
io'Wr children from tiieir full-grown par^^^sS?^ Tt 
has been urged by some ^riters, as an important 
distinction, that with man the young arrive at 
maturity at a much later age than with any other 
animal : hut if we look to the races of mankind which 
inhabit tropical countries the diffcrt'Jice is not great, 
for the orang is believed not to be adult till the age of 
from ten to iif’een yoars.^-^ Man diiTors from woman 


1 iuivci givei:. tho evidemo' 
(111 this li' ’;j iifv ‘ Variation 
of iATUTioais and PlariOs lindi'r 
Domestical 'oil,’ v<i], ;i. ]). if), 

and more could he uiUrd, 

MIlrc^ c di.easib- gciicribas 
Duadrum.anoram sint dnoi > 
digiioscimt feminas humimiiri 
a maribus, Ihimiim, 'avdo, 
odoratu, ])osrea lispectm Tilr. 
Yuuatt, 4 ui dill in Ilorlis 
Zoologicia (ih'sliariis) median 
animaliiim »rat, vir in relai*^. 
observe ndis canins et sagax, 
hoc mild certissime prubavit, et 
curabires ejusdem bici ct alii <• 
ministris confirinavoiauit. 8ir 
Andrew Smith e< i?rehm i.ota- 
hant idem in Cynocephalo. 
Illustrissimus Cuvier etiam uai- 


re.t miilfa do liac re, qua iiL 
o[)inor, nibii turpi ns I'otest in 
dic.ari inter omnia hominibna o1 
Qiiadrunumis commuida. Nar- 
rat eidm Cynocephalnii! qnen- 
dum in fiirorem^iucidere ccpectu 
faninarum alitjunrum, ":ed ne- 
qtiaqnam acirudi tan to furore 
al omnihiis. Semper eilgebat 
i uni ores, et diguoscebat in 
tnilia, C' fidvocabat voce gestfl- 
que. 

This remark is made with 
H‘S])ect to Cyuocephalus and 
(bo anthropomorphous apes by 
(h’olboy Sainl-llilaire and bh 
Cuvier, ‘ lUst. Nat. des Manimi- 
feres/ U>in. i. 1824. 

Huxley, ‘Man’s Place in 
Nature/ 18G3, p. 34. 
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in size, bodily strength, hairiness, &c., as well as‘i 
mind, in the same manner as do the two sexes of many 
mammals. So that the correspondence in general 
structure, in the minute structure of the tissues, in 
chemical composition and in constitution, between 
man and the higher animals, especially the anthropo- 
morphous apes, is extremely close. 

JFJmhri/onie Development . — Man is developed from an 
ovule, about the 125th of an inch in diameter, 
differflP^^gO respect from the ovules of other animals.^ 
The embryo itself at a very early period can hardly be 
distinguished from that of other members of the 
vertebrate kingdom. At this period the arteries run 
in arch-like branches, as if to carry the blood to 
branchim which are not present in the higher verte- 
brata, though the slits on the sides of the neck still 
remain (/, fig. 1), marking their former position. 
At a somewhat later period, when the extremities are 
developed, “ the feet of lizards and mammals,” as the 
illustrious Von Baer remarks, the wings and feet of 
“birds, no less than the hands and feet of man, all 
“ arise froiri the same fiuidamental form/’ It is, says 
Prof. in biter stages of develop- 

“\ncnt that the young human being presents marked 
“ differences from the young ape, while tne Liier 
“ departs as much from the dog in its developments, as 
“ the man does. Startling as this last assertion may 
“ appear to be, it is demonstrably true.” 

As some of my readers may never have seen a draw- 
ing of an embryo, I have given one of man and another 
of a dog, at about the same early stage of develop- 
^ Man's Place in Nature,’ 1863, p. 67. 
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Vient, carefully copied from two workc of undoubted 
accuracy.’^® 

After the foregoing otafe'^ rents made by srich high 
anthorit^'oa, it ba sni^erflnons on my part to give 

a nuiubo’* of borrowed details, shewing at the embryo 
of man closely resembles that of other mammals. It 
may, however, be added, that tlie human embryo like- 
wise resembles certain low forms wlien adult in various 
points of structure. For distance, the heart at first 
as a simple pulsating vessel ; the excreta are 
voided through a cloacal passage ; and iheiiiai'^occyx 
projects like a true tail, extending considerably 
“beyond the rudimentary legs.”^^ In the embryos of 
aii air-breathing vertebrates, certain glands, called the 
corpora WolflSaua, correspond with, and act like the 
kidneys of mature fishesd^ Even at a later embryonic 
period, some striking resemblances between man and 
the lower animals may be observed. Dischoff says 
tbot the convolutions of the brain in a human foetus 
at the end of the seventh month reach about the same 
stage oi development as in a baboon when adult. 
The great toe, as Trofessor Owen remarks,’^ “ which 

'J'he Leir.an embryo (upper tboiiO figures by Prof. Huxley, 
lig.) is from Kcker, ‘ Icoik's from whose wc»*k, ' Man's Place 
I’iiys.,’ I8r)l-1850, tab, xxx. in Nature,’ the idea of giving 
iig. 2. Phir embryo was ton them was taken. Hackcl has 
lines in le'ii' .th, so that tlie draw- also given analogous drawings 
iiig is much magnified. The in his ‘ Scljo])fimgsg(3,schichte.’ 
embryo of the dog is from Pi^,f, Wyman in * Proc. of 

Bischoff, ‘ Entwieklungsge- American Acad, of Sciences,’ 
schichte dcs Iluiuh'-Eies,’ 1845, vol. iv. 1860, p. 17. 
tab. xi. fig. 42 n. This drawing Owen, ‘Anatomy of Yerte- 

is five times magnified, the brates,' vol. i. p. 563. 
embryo licing twenty-live days ‘Die Grosshimwindungen 

old. The interual viscera have des Menschen,’ 1868, s. 95. 
beeu omitted, and the uterine ‘ Anatomy of Vertebrates,’ 

appendages in both drawings vol. ii. p. 553. 
removed. I was directed to 
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Flc. 1. Upii<*r figMc hnii'.m '’:i ••ryo, from ljON\'<‘r I’lgnre that, of a dog, 

f’ort! IhsiliolL 


a. Fore-bruin, cerebral b('rnihpiiercb, ' /, First visceral arch. 

Ac. I !/. Second vFceiul aich. 

h. Mid-brain, eorje-ia qiiadrigeriiina. | *11. Veit(dir,d coliirims and niiificles 

c. llmd-brain, ceicbcllunt, Uiedulla ! iuproc'K oi dcveloimicut. 

L. Tail or oti coccyx. 


obluncrata. 

d. Eye. 

e. Ear. 



R\JDIMENTP. 


15 


Chap. L 


‘' forms the fulcrum when standing or walking, is 
“perhaps the m^st characteristic peculiarity i:. the 
“human structure;” h-L -n n embryo about an inch 
ill length, Prof. Wyman^® Ibund “ tliat the great toe 
‘"was slu^iter than the others; and, .;' 'ead of being 
“ parallel to them, projected af a’ angle frc:n lue side 
“of the foot, tbuD oorrespoiidiiig v^jth the ja'rmanent 
“condition of this pari in the qiniclrnmana.” I will 
conclude with a f|Uotatioij from lliixiey/-^ who after 
asking, does man originate in a ditrenmi way from a 
dog, bird, frog or hsh ? says, “the reply is-.i*w1^iiibt- 
“fnl for a moment; without question, the mode of 
“origin, and the early stages of the development of man, 
“ are identical with those of tlio animals immediately 
“ below him in the scale : wdtliout a doubt in these 
“ respects, lie is far nearer to apes ihan the ajies are to 
‘ the dog.” 

Rudluients- Tliis subject, tliougb not intrinsically 
more important than the two last, will for several 
reasons ho treated here more fnlly/^*'^ Not one of the 
higher aiumals can be named which does not bear some 
part in a rudimentary condition ; and man forms no 
oKception to tnc rule, lludimeiitary organs must be 
distinguished i‘ro.ni those that are iiascci^t ; though in 
some case'”, ilio distinction is not easy. The former are 
either absolutvdy useless, such as the mammae of male 


^ 'Proc. Hoc. Nat. Hist.’ 
Poston, ISGS, vol. ix. }>. 1S5. 

‘ Man’s Place in Nature,’ n. 
05; 

I had written a rough copy 
of this chapter he fore reading a 
valuable pa[)er, “ Caratteri rudi- 
iiicntali in ordine all’ origins; del* 
J’ uomo ” (‘ Annuario della Soc. 


d. Nat,,’ Modena, 18G7, p. 81), by 
G. Canestrini, to which paper 
1 am considerably indebted. 
Hackel has given .alinirable dis- 
cussions on this whole subject, 
under the title of Dysteleology, 
in his ‘Gcnetvlle Morphologic’ 
and ‘ Sclidpfungsgeschichte.’ 
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quadrupeds, or the incisor teeth of ruminants which 
never cut through the gums; or tliey are of such 
sliglit service to their present possessors, that we can 
hardly suppose that they were developed under the 
conditions which now exist. Organs in this latter 
state are not strictly rudimentary, but they are tending 
in this directicpi. Nascent organs, on the other hand, 
though not fully developed, are of high service to 
their possessors, and are capalde of farther develop- 
ment. Eudinientary organs are cmijiontly variable ; 
and*“*tef-ii;’s partly intelligible, as tliey are useless, or 
nearly useless, and congequeiitly are no longer sub- 
jected to natural selection. They often become wholly 
suppressed. When this occurs, they are nevertheless 
liable to occasional reappearance through reversion — 
a circumstance well worthy of attention 

The chief agents in causing organs to become rudi- 
mentary seem to have been disuse at that period of 
life when the organ is chiefly used (and this is generally 
during maturity), and also inheritance at a corres- 
ponding period of life. The term “ disuse ” does not 
relate merely to the lessened action of muscles, but 
includes a diminished flow of blood to a part or organ, 
from being ^ibjected to fewer alternatiojis of pressure, 
or from becoming in any way less habitually active. 
Eudiments, however, may occur in one sex of those 
parts which are normally present in the other sex; 
and such rudiments, as we shall liei’eafter see, have 
often originated in a way distinct irom those here 
referred to. In some cases, organs have been reduced 
by means of natural selection, from having become 
injurious to the species under changed habits of life. 
The process of reduction is probably often aided 
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througli the two principles of compensation and 
economy of gi’OW-h j but the later stcA^ges of redii*''tion, 
after disuse lias done a)' tha^ can fairly be attributed 
to it, ard when the saving to be effected by the 
oconoiLiy of growth would be very small are difficult 
to understana. The final and complete suppression of 
a part, already useless and much reJuced in size, in 
which case neither compensation not economy can 
cornu into phiy, is perhaps intelligible by the aid of 
the hypothesis of pangenesis. But as the wh ole s ub- 
ject of rndimentary organs has been disc\si!i^P^ and 
illustrated in my former wor]j^s,^'‘ I need here say no 
more on this head. 

iUidimeiits of various muscles have been observed in 
many parts of the human body;^^ and not a few 
muscles, which are regularly present in some ^f the 
lower animals can occasionally be detected in man in 
a greatly reduced condition. Every one must have 
noticed the powur which many animals, especially horses, 
possess of moving or twitching their skin ; and this is 
effected * y the jjanmculm earnosus. Eemnants of this 
muscle in an effiuiont state are found in various parts 
of our bodies ; for instance, the muscle on the fore- 
head, by will on the eyebrows are raised. She 
myoides, which is well developed on the neck, belongs 

^ Some ‘U'od criticisms on 3rd series, Zoolog. 1852, tom. 

this subject have been given by xviii. p. 13) describes and figures 

Messrs. Murie and Mivart, in rudimeniu nf what be calls the 

‘Transact. Zoolog. Soc.’ 1869, “muscle pedieux de la main,” 

voi. vii. p, 92. wduch he says is sometimes 

‘ Variation of Animals and “ infiniment petit.” Another 

Plants imd(!i' Domestication,’ muscle, called “le tibial post^- 

vol. ii. p]). 317 and 397. fSee rieur,” is generally quite absent 

also ‘Origin of Species,* 5th in the hand, but appears from 

edit. p. 53f>, time to lime in a more or less 

For inst;ince M. llichard rudimentary condition. 

Ann ales dos Scienc<.8 Nat, 
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to tliiB system. Prof. Turner, of Edinburgh, has 
occasionally detected, as he informs me, muscular 
fasciculi in five dificrehtv situations, namely in the 
axillae, near the scapulae, &c., all of which must be 
referred to the system of the 'panniculus. He has 
also shewn^® that the musciilus sternalis or sternalis 
hruionirn, which is not an extension of the rectus 
ahdominalis, but is closely allied to the ijanniculus, 
occurred in the proportion of about three per cent, in 
upwards of COO bodies : he adds, that this muscle 
afl'or7T9*^an excellent illustration of the statement 
that occasional and julimeutary structures are 
“ especially liable to variation in arrangement.” 

Some few persons have the power of contracting the 
superficial muscles on th^ur scalps ; and these muscles 
are in a variable and partially rudimentary condition. 
M. A. de Candolle has communicated to me a curious 
instance of the long-continued persistence or inheri- 
tance of this power, as well as of its unusual develop- 
ment. He knows a family, in which one member, tlw) 
present head of the family, could, when a youth, pitch 
several heavy books from his head by the movennmt of 
the scalp alone ; and he won w'agers by performing this 
feat. His father, uncle, grandfather, and his three 
children possess the same powei to the same unusual 
degree. This family became divided eiglit generations 
ago into two branches ; so that the head of the above- 
mentioned branch is cousin in the seventh degree to 
the head of the other branch. This distant cousin 
resides in another jiart of France ; and on being asked 
whether he possessed the same faculty, immediately 
exhibited hie power. This case oilers a good illustra- 
Prof. W. ^J’ariier, ‘ Prt)C. Poyal Sue. Ediaburgli/ 1800-07, y. 05. 
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tion how p^rsi&fcent may be the transmission of ||||a 
absolutely uselosr^ faculty, probably derived from our 
remote semi-human pr'«oeniMr8 ; since many monkeys 
have, and frequently use the power, of largely moving 
their jcaips up and down.^^ 

The extrinsic muscles which servo to move the 
external ear, and the intrinsic irjuscles which mova the 
diilereiit parts, are in a rudimeaiary condition in man, 
and they ail belong the sywtem of the jjaMnic ahis ; they 
are also variable in devebqnaent, or at least in function. 
I have seen one man who could draw the ear 

forwards ; other men can drjjw it upwards ; another 
who could draw it backwards and from what one of 
tli 'se persons told me, it is probable that most of us, 
by often touching our ears, and thus directing our 
attention towards them, could recover some power of 
movement by repeate<l trials. The power of erecting 
and directing the sbeli of the ears to the various 
points of the ^.ompass, is no doubt of the highest 
service to many aniinais, as they thus perceive the 
due(*tion danger; hut 1 have never heard, on 
sufficient evidisico, of a man who possessed this power, 
tfm one wliieb might bo of use to liini. The whole 
exte.rtial she! may bi'- considered a rudiment, to- 
gether wit]} the various folds and prominences (helix 
and anti Jielix, tragiis and aiiti-tragus, &c.) which in 
the lower animals strengthen and support the ear 
when ereiit, without adding much to its weight. ISome 
authors, however, suppose that the cartilage of the 
shell serves to transmit vibrations to the acoustic 

^ ^ See lay ‘ ExpreaBion of the (‘ Aunmirlo della Sue. dei 
Emotiona iu Man and Anhnala,* ilaturalivsti, Moih jia, 1867, p, 
1872, p. lAl. 97) to the aame effect. 

^ Caneatriiii t^uolea HyrtL 
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nerve ; but Mr. Toynbee,^® after collecting all the 
known evidence on tbis head, concludes that the 
external shell is of no distinct use. The ears of the 
chimpanzee and orang are curiously like those of 
man, and the proper muscles are likewise but very 
slightly developed.^® I am also assured by the keepers 
in the Zoological Gardeiis that these animals never 
move or erect their ears ; so that they are in an equally 
rudimentary condition with those of man, as far as 
function is concerned. Why these animals, as well as 
the ^iT^.-nitors of man, should have lost the power of 
erecting their ears, we cannot say. It may 1 e, though 
I am not. satisfied with this view, that owing to their 
arboreal habits and great strength they were but little 
exposed to danger, and so during a lengthened period 
moved their ears but little, and thus gradually lost 
the power of moving them. This would be a parallel 
case with that of those large and heavy birds, which, 
from inhabiting oceanic islands, have not been exposed 
to the attacks of boasts of prey, and have consequently 
lost the power of using their wings for flight. The 
inability to move the ears in man and several apes is, 
however, partly compensated hy the freedom with 
which tliey c^n move the head in a horizontal plane, so 
as to catch sounds from all directions. It has been 
asserted that the ear of man alone possesses a lobule ; 
but “ a rudiment of it is found in the gorilla and, as 

^ ‘ The Diseases of the Ear/ nearly the same conclusion as 
by J. Toynbee, F.K.S., 1800, p, that given h jre. 

12. A distinguished physiolo- Prof. A. Macalister, * An- 

gist, Prof. Preyer, informa me nals and Mag. iT Nat. History,’ 
that he had lately been exneri- vol. \u., 1871, p. 042. 
men ting on the function oi the Mr. St. George Mivart, 

Bhell of the ear, and has come to ‘ El^entary Anatomy/ 187 d, 



KUDIMENTS. 


Ohap. L 


21 


I hear from Prof. Preyer, it is not rarely absent in the 


negro. 

The celebrated sculptor, Mr. Woolnor, informs me of 
one little peculiarity in tbo external ear, which he has 
ofte’" observed both in men and wouk^t and of which 
he perceived the full significance. Liis atrentuiu was 
first called to fhe subject whilst at work on his figure 
of Puck, to wliich ho had given pointed ears. He was 
th^s led to examine the ears of various monkeys, and 


subsequently uioi»' caiefully 
those of man. The pouuliariiy 
consists in a little blunt point, 
projecting from the inwardly 
f dded margin, or helix. Wlicri 
present, it is develo 2 )ed at birth, 
and, according to Prof. Ludwig 
Meyer, more frequently in man 
than in woman. Mr. Woolner 
made an exac! model of one such 
case, and sent me the a.ccom- 
j.anyijig drawing. (Fig. 2.) 
These points not only project 



Fi( 7 . 2. Human Far, modelled 
a id drawn by Mr. Woolnor. 

a. The projecting point. 


inwards towards the centre of the ear, but often a little 


outwards from its plane, so as to be visfble when the 


head is viewed from directly in front or behind. They 
are variaole in size, and somewhat in position, standing 
either a little higher or lower; and they sometimes 
occur on oue ear and not on the other. They are not 
confined to mankind, for I observed a case in one of the 


spider- monkeys [Aides heelzehnili) in oui Zoological 
Grardeiis ; and Mr. L. Pay Lankester informs me of 
another case in a chimpanzee in the gardens at Hamburg. 
The helix obviously consists of the extreme margiu 
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of the ear folded inwards; and this folding appears 
to be in some manner connected with the whole ex- 
tcinal ear being permanently pressed backwards. In 
many monkeys, Vt hicli do not stand high in the order, as 
baboons and some species of macaens,'^'-^ the upper portion 
of the ear is sliglitly pointed, and the margin is not at all 
folded inwards ; bnt if the margin were to bo thus folded, 
a slight point would necessarily ])roject inwards towards 
the centre, and probably a little outwards from the 
plane of the ear ; and tiiis I ])elieTe to lie their origin in 
niany^ttSes. On (lie other luuid, Prof. L. l\leyer, iu an 
able paper recently imblislied;^'^ maintains tliat the 
whole case is one of mei'o variability ; and that the 
projections are not real ones, but are due to the 
internal cartilage on each side of the points not having 
been fully developed. T am quite ready admit that 
this is the correct explanation in many insiances, as in 
those figured by Pr</f. Mcy(U', in ^Y]iich there are 
several mijiute ])oints, or tlie whole margin is sinuous. 
I have myself seen, througlj tlio kindness of Dr. L. 
Down, the ear of a microcephalous idiot, on wdiicli there 
is u projection on the outside of the helix, and not on 
tin.' inward I'olded edge, so that tliis point can have no 
relation to a^formcr apex of tlie ear. Nevertheless in 
some ciises, my origina-l view, that the points are 
vestiges of t)ie ti]is of formerly iU’cet and ])ointed ears, 
still seems to me probable. J tliink so from the 
frequejjcy of their (»ccurrence, and from the gejjeral 
correspondence in position with that of the tip of a 

See also some’ remarks, aucl 1869, ])p. (5 and 90. 
iLe drawings of Ike ears of the Ijebea das Darwin’sebe 

Leiuuroidea, in Messrs. Murio Bpitzobr, ArcUiv fdr Vatb. 
and Mivait’h exeejf'iii paper in Aiiat. und Phys. 1871, p. 485. 
‘'J'ransact. Zoojog. Boc.’ vul. vit. 



Ohap. I. 


RUDIMENm 


23 


pointed ear. In one case, of which a photograph has 
been sent me, the projection Lsco lar^e, that supposing, 
in accordance with P''of. Meyer’s view, the eai to he 
made porfect by the equal development oi the canilage 
thrc.cghout the whole extent of the margin, it would 
have covered billy one-third of the wnole ear. Two 
cases have boen coiniminicated to me, one in North 
America, and the ollitr m Sngianri, in which the upper 
margin is not at aJ folded inwards, hut is pointed, so 
that it close!} resesuhhis t]:e pointed ear of an ordinary 
quadruped in outline, in one of these casei/n^Phich 
was that of a young (^hild, the father compared the ear 
with the drawing which 1 have giveii*^^ of tho ear of a 
monkey, the Cynopiihecus niger^ and says that their 
outlines are closely similar. If, in these two cases, the 
margin had been folded inwards in the normal manner, 
an iriwrrd projection must have been formed. I may 
add that in two other cases the outline still remains 
somewhat pomted, although the margin (S the upper 
part of the ear is normaLy folded inwards — in one of 
thom,]:.vv* ver, very narrowly. The following woodcut 
(No. 3) is an accurate copy of a photograph of the 
foetus of an o^'ang (kindly sent mo by Dr. Nitsche), in 
which it may be seen how different the pointed outline 
of the ear is at this period from its adult conditioii, 
when it liears a close general resemblance to that of 
man. It is evident that the folding over of the tip of 
such an ear, unless it changed greatly during its 
further development, would give rise to a point pro- 
jecting inwards. On the whole, it still seems to me 
probable that the points in question are in some cases, 
both in man and apes, vestiges of a former condition. 

* The Exx>res8U)u of the liiuotionsf 13G, 
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The nictitating mcnjbrane, or third eyelid, with its 
accessory muscles and other structures, is especially 
well developed in birds, and is of much functional 
importance to them, as it can be rapidly drawn across 
the whole eye-ball. It is found in some reptiles and 
amphibians, and in certain fishes, as in sharks. It is 
(airly well developed in the two lower divisions of the 



Fig. 3. Fa tua of au Orang. Exact coj>y of a photograph, shewing the form cf 
' the rar at this early age. 

mammalian series, namely, in the monotremata and 
marsujnals, {liid in some few of the higher mammals, ns 
in the w^alrus. T>ut in man, (ho (juadrumaua, and most 
other mammals, it exists, as is admitt(3d by all anato- 
mists, as a mere rudiment, culled tbe semilunar fold.^^ 
The sense of smell is of the highest importance to 


Miillej’K ‘ of 

J'hysK)lo;,';y,’ Eii:.e tnuisl.-tr., 1842, 
vol. ii. p. 1117. Owen, * Ana- 
tomy ol’ Vertebrates,* voL iii. ]>. 
2G0; ibid, on the V'^alrns, 

‘ Proc. Zoolog. 8oc.’ November 
8th, 1851. 8(;e also K. Kn(>x, 


‘ Great Arti.sts and Anatomist s,* 
j). iOG. This rudiment a|>- 
]'ar(‘nl!y is somewhat larger in 
No'.iroes and Australians tlian 
ill Enru}>eaus, see Carl Vogt, 
‘Lectures on Man,’ Kng. traus- 
lat. )). 
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the groatei number of mammidB — tc some, as the 
rummants, in v; aiming them oi daiiger ; to oth.xs, as 
the carniYora, in firninzg th hr prey; to others, again, 
as the wild bofir foe both pur])oso8 combined. But 
the s<‘Dso of smell is of extremely ’’ ght service, if 
any, oven to tlic dark coloured races of men, in ■whom 
it is much in(»re highly dcvehkped than in the -white 
and civilised races.^^ Nevertheless it does not warn 


them of danger, nor guide them to their food; nor 
does it prevent the Esipiimaux from sleeping in the 
most fetid atmosphere, nor many savages froM^Sting 
half-putrid meat. In Eurcypeans the power differs 


greatly in different individuals, as I am assured by an 
eminent naturalist v/ho possesses this sense highly 
developed, and who has attended to the subject. Those 
whu believe in the principle of gradual evolution, will 
not reavlily admit that the sense of smell in its present 
state was originally acquired by man, as he now exists. 
He inherits the power in an enfeebled and so far rudi- 
mentary condition, from some early progenitor, to 
whom 1 was highly serviceable, and by whom it was 
continually used. In those animals which have this 
sense higlily dc\ eloped, such as dogs and horses, the 
recollection of persoi's and of places^ is strongly 


'the j.v’counL giv^ea by 
II umbo] (U Hic powtr uf smell 
]>osse.ssc(i by the uatives of 
Sontb Ame’ira is well kaowa. 
and has been confirmed by 
others. M. Il(nizeau (* Etudes 
sur Ics Facultes Mcntales,’ &c., 
tom. i. 1872, ]). yi) asserts that 
be repeatedly made experiments, 
anti jirovcd that Negro<;s and 
Indians could recognise ^>ersons 
in the dark by their odour. Dr. 
W. Ogle has made some curioua 


observations on the connection 
I tUween the power of smell and 
the colouring matter of the 
mucous membi-ane of the ol- 
factory region, as well as of the 
skin of the body, i have, tliero- 
fore, spoken in the text of the 
dark-coloured races having a 
finer sense of smell than "’the 
white races. See his paper, 
‘ Medico - Chinirgical Transac' 
tions/ London, vol. liii., 1870, m 
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associated with their odour ; and we can thus perhaps 
understand how it is» as Dr. Maudsley has truly 
remarked, that the geiiBO of smell in man “ is 
‘‘ singularly ofLectiYC in recalling vividly tlu', ideas and 
“ images of forgotten scenes and places.” 

Man dihers conspicuously from all the other 
Primates in being almost nuked. But a few short 
straggling hairs are found over the greater part of the 
body in tJie luan, and hue down on that of the woman. 
The dilTerent roces difier mucli in hairiness ; and in 
tlui^rffrrviduals of the same race tlie hairs are highly 
variable, not only in ^abundance, hut likewise in 
position : thus in some Europeans the shoulders are 
quite naked, whilst in others they bear thick tufts of 
hair.^® There can be little doubt that the hairs thus 
scattered over tlio body are the rudiments of the uniform 
hairy coat of the lower aniuials. This vdow is rendered 
all the more probable, as it is known that lino, short, and 
pale-coloured hairs on the limbs and oilier parts of the 
body, occasionally become developed into “ thickset, 
long, and rathrr cnarse dark hairs,” when abnormally 
nourished near old-standing inflamed surfaces.^® 

I am informed by Sir James Paget that often several 
members of ^ mmily have a tew hairs in their eyebrows 
much longer tliau the oihers ; so that even this slight 
])ecnliarity seems to he inherited, Tiuise hairs, too, 
seem to have their represen tatives ; tor in the chim- 
panzee, and in certain species of Macacus, there are 

* Thei Physiology and Pa- fiir Anat. ond Uhys.’ 1837, s. 
thology of Mind,’ 2nd edit. 47. I shall (iftcn have to refer 
18d8, p. 184. to this v( ry onrious |>a})er. 

Esetricht, Ucher die liich- Paget, ‘ l.ccturrs on Siirgi- 

tnng (lor Ihiare am inenseh- cal Pathology,’ 1833, vol. i. 
lichen Korjxjr, ‘ Miil!er» Archiv 71. 
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scattered Lairs of coiiBiderabie length rising from the 
naked skin aho, e the eyes, and corresponding lo our 
eyebrows; similar luug In rs project from the hairy 
coyerir - of the ‘'coerciliary ridges in some bahoons. 

Titc ^ne wool- like hair, or so-caV lanugo, with 
which tlie nun 5 an i'wtns durin ; the sixlii liionth is 
thieddy covereii, ofTeis e. more} -urfous case. Tt is first 
developed, dTtring liie fift]’ monfri, on the eyebrows 
and face, and es]>ecia]ly the iDOuth, where it is 

miich longer than ‘‘ hat or the luaid. A nioustaclie of 
this kind wns observed by i'lsclnicbt'*^ on fr'*felhale 
foatus ; blit ibis is I'ot so ^■'iy)riMng a circumstance as 
it may at first appear for the two sexes generally 
losemble eueb otber in all external ciiaracters during 
an early period of growtii. Tbe direction and arrange- 
ment of the liairs on all parts of the fa-ial body are 
the same as in the adult, hut are subject to much 
variability, '‘'he whole surfac.o, including oven the 
forehead uiul ears, is tlnis thickly clothed ; but it is 
a significant fact that the palms of tlm liands and the 
soles feig are quite naked, like the inferior 

surface.: of all four extremities in most of the lower 
animals. i his can hardly be an accidental 

coincidence, the woolly ( oyering of the fefttus probably 
reproscnt& tlm first permanent coat of hair in those 
niamirialh viocli arc born iiairy. Three or four cases 
have, been recorded of persons bi .p with their whole 
bodies and faces thickly covered with fine long hairs; 
and this strange condition is stroiigly inherited, and is 
correlated with an abnormal emndition of tlie teeth. 


■ Eschi’icht, ibid. b. 40, 47 . cation/ voL ii. p.. 327. Prof. 
See iuy ‘ Variation of Aiu~ Alex. Drandl hn.s recently sent 

maii and Plants under Domesti- me an ;id<lji,i. .nul cane of a father 
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Prof. Alex. Brandt informs me tliat he has compared 
the hair from the face of a man thus characterised, 
aged thirty-five, with the lanugo of a foetus, and finds 
it quite similar in texture ; therefore, as ho remarks, 
the case may be attributed to an arrest of development 
in the hair, togetlier with its continued growth. 
Many delicate children, as I liave been assured by a 
surgeon to a hospital for cliildrcn, have their backs 
covered by rather long silky hairs; and such cases 
probably come under the same head. 

R!"1?ppears as if the posterior molar or wisdom-teeth 
were tending to become rudimentary in the more 
civilised races of man. These teeth are rather smaller 
than the other molars, as is likewise the case with the 
corresponding teeth in the cbim})anzee and orang ; 
and they have only two separate fangs. They do not 
cut through the gums till about the seventeenth year, 
and I have been assured that they are much more 
liable to decay, and are earlier lost than the other 
teeth ; but this is denied by some eminent dentists. 
They are also much more liable to vary, both in 
structure and in the period of their development, than 
the other teeth.^‘‘^ In the Melanian races, on the other 
hand, the '^lisdom-ieeth arc usually furnished with 
three separate fangc, and are generally sound; they 
also difier from the other molars in size, less tlian in 
the Caucasian races/'* Frof, SolmafiliHUsen accounts 


and son, bom in Ibissia, with 
these |)ccidiariti('8. 1 liave re- 
ceived drawings of both from 
I'ariB, 

Dr. Webb, ^ Teeth in Man 
and the Anthropoid Apes/ as 


qiioOid by Dr. 0. Carter lUakc 
in ‘ Anthropological Keview,’ 
July J8G7, p. 2t)9. 

Owen, 'Anatomy of Verte- 
brates,’ vol. iii. pp. 320, 321 , and 
325. 
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for this difference between the races by the posterior 
“dental portion of the jaw being alwu-ys shorten^ I ” in 
those that are civiliseJ/^ a’ i this slundening inay, I 
presumr be att’'?hnted io ciyiliscd men hablinally 
feeding on soft, cooked food, and ihus ng their jaws 
less. I am informed by Mr. Bra^'e that it i3 becoming 
cj[iiite a common practices in the Ljnited States to 
remove some of the molar teeth of children, as the jaw 
doerf not gre»w largo enongh for the perfect develop- 
ment of the normal numbei/^ 

With respect to the alimentary canal, I hav^TRet 
with an account of only a single rudiment, namely the 
vermiform appendage of the emenm. The caecum is a 
branch or diverticulum of the iiitestiiie, ending in a 
cul-de-sac, and is extremely long in many of the lower 
vegetable-feeding mammals. In the marsupial koala 
it is actually more than thrice as long as the whole 
body.*^ It is sometimes produced into a long gradually- 
tapering point, and is sometimes constricted in parts. 
It appears as if, in constujuence of changed diet or 
habits, :he ciecum had become much shortened in 
various animals, the vermiform appendage being left 
as a rudimeiiu of the shortened part. That this 
appendage is a rudijuent, wo may infer fif)m its small 
size, and from the evidence which Prof. Canestrini'^' 
has collected of its variability in man. It is oceasion- 


“ ‘On the tVimitive Form ut 
the Skill],’ Eii^. translat. in 
‘ An{brojx)logical Review,’ Oct. 
18G8, p. 426. 

f’rof. IMontcgazza writes to 
me frt*m Florence, ilmt he has 
lately been studying the last 
molar teeth in the diliereiit 
races of man, and has come to 


the same conclusion as that 
given in my text, viz., that in 
the higher or civilised races 
they are on the road towards 
atropliy or elimination. 

Owen, * Anatomy of Verte- 
hrale.s,’ vul. iii. ])p. 4 16, 434, 441, 
^■^‘Anniario della Soc. d. 
Nat.’ Modena, 1867, p. 94. 
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ally quite absent, or again is largely developed. The 
passage is sometimes completely closed for half or 
two-thirds of its length, with the terminal part con- 
sisting of a flattened solid expansion. In the orang 
this appendage is long and convoluted: in man it 
arises from the end of the short csBCum, and is 
commonly from four to five inches in length, being 
only about the third of an inch in diameter. Not only 
is it useless, but it is sometimes the cause of death, of 
which fact I have lately heard two instances : this is 
du<f"ff!f* "Small hard bodies, such as seeds, entering the 
passage, and causing inflammation.^® 

In some of the lower Quadrumana, in the Lemuridas 
and Carnivora, as well as in many marsupials, there is 
a passage near the lower end of the humerus, called 
the supra-condyloid foramen, through which the great 
nerve of the fore limb and often the greai artery pass. 
Now in the humerus of man, there is generally a trace 
of this passage, which is sometimes fairly well deve- 
loped, being formed by a depending hook-like process 
of bone, completed by a band of ligament. Dr, 
Struthers,^'^ who has closely attended to the subject, 
has now shewn that this peculiarity is sometimes 
inherited, asSt has occurred in a father, and in no less 

M.C. Martins (“Do Jan. 24, 1863, p. 83. Dr. 

Orgaiiique,” in ‘ E(!vue des Knox, as I am informed, was 
Deux Mondes,* J une 15, 1862, the first anatomist who drew 
p. 16), and Hackel (‘ Generelle attention to this peculiar slruc- 
Morphologie,* B. ii. s. 278), ture in man ; see his ‘ Great 
have both remarked on the Artists and Anatomists,’ j). 63. 
singular fact of this rudiment See also an important memoir 
sometimes causing death. on this process by Dr. Gruber, 

With respect to inheri- in the ‘ Bulletin de I’Acad. Imp. 
tance, see Dr. Struthers in the de St. I’^tersbourg,’ tom. xiu 
‘Lancet,’ Feb. 15, 1873, and 1867, p. 448. 
another important paper, ibid., 
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than four out of his seven children. When present, 
the great nerve invariably passes through it ; ard this 
clearly indicates that it is the homologue and ruaiment 
of the supra-condyloid foramen of the lower animals. 
Prof Turner estimates, as he infonTj^j me, that it 
occurs in abv/ut one per cent, of recent skeletons. But 
if the occasional development of this structure in man 
is, as seems probable, due to reversion, it is a return 
to a very ancient slate of things, because in the higher 

Quadrumana it is absent. 

There is another foramen or perforation iSf^the 
humerus, occasionally present in man, which may be 
called the inter-condyloid. This occurs, but not 
constantly, in various anthropoid and other apes,^° 
and likewise in many of the lower animals. It is 
remarkable that this perforation seems to have been 
present in man much more frequently during ancient 
times than recently. Mr. Busk*^^ has collected the 
following evidence on this head : Prof. Broca noticed 
the perforation in four and a half per cent, of the 
“ arm-botw&s collected in the ‘ Cimeti^re du Sud,’ at 
“ Paris ; and in the Grrotto of Orrony, the contents of 
“ which are referred to the Bronze period, as many as 
“ eight hume3:i out of thirty-two were perforated ; but 
“this extraordinary proportion, he thinks, might be 
“ due to the cavern having been a sort of ‘ family 
“ vault.^ Again, M. Dupont found thirty per cent. 

Mr. St. Greorge Mivart, (Fourth Annual Report, Pea- 
‘ Transact. Phil. Soc.* 1867, p. body Museum, 1871, p. 20), 
310. that tills perforation is present 

“ On the Caves of Gib- in thirty-one per cent, of some 
raltar,” ‘ Tansact. Internat. Con- human remains from ancient 
gross of Prehist. Arch.* Third mounds in the Western United 
Session, 1869, p. 169. Prof. States, and in Florida. It 
Wyman has lately shewn frequently occurs in the negro. 
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‘‘of perforated bones in the caves of the Valley of 
“ the LessO; belonging to the Eeindeer period ; whilst 
“ M. Leguay, in a sort of dolmen at Argenteuil, observed 
■‘ twenty-five per cent, to be perforated ; and M. 
“Pruner-Bey found twenty-six per cent, in the same 
“ condition in bones from Vaureal. Nor should it 
“ be left unnoticed that M. Pruner-Bey states that 
‘‘this condition is common in Guanche skeletons.” 
It is an interesting fact that ancient races, in 
this and several other cases, more frequently present 
strfWPfites which resemble those of the lower animals 
than do the modern. Qne chief cause seems to be 
that the ancient races stand somewhat nearer in 
the long line of descent to their remote animal-like 
progenitors. 

In man, the os coccyx, together with certain other 
vertebrfB hereafter to be described, though function- 
less as a tail, plainly represent this part in other 
vertebrate animals. At an early embryonic period it 
is free, and projects beyond the lower extremities ; sm 
may be seen in the drawing (Fig. 1.) of a human 
embryo. Even after birth it has been known, in 
certain rare and anomalous cases, to form a small 
external rudfhnent of a tail. The os coccyx is short, 
usually including only four vertebrae, all anchylosed 
together : and these are in a rudimentary condition, 
for they consist, with the exception of the basal one, 

Quatrefages has lately col- bodies ; and this tail was criti- 
lected th© evidence on this cally examined by the many 
subject. * Eevue des Cours anatomists present at th© meet- 
Scientifiques/ 1867-1868, p. ing of naturalists at Erlangen 
626. In 1840 Fleischmann ex- (see Marshall in Niederlandi- 
hibited a human foetus bearing a schen Archiv fiir Zoologie, 
free tail, which, as is not always December 1371), 
the case, included vertebral 
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of the centrum alone.*^® They are furnished with some 
small muscles ; one of which, as I am informed 1 y Prof, 
Tamer, has been expressly described by Theile as a 
rudimentary repetition of the extensor of the tail, a 
mircle which is so largely developed ’> many mammals. 

The spinal cord in man extends only as far down- 
wards as the last dorsal or first lumbar vertebra ; but 
a thread-like structure (the Jilum terminah) runs down 
the axis of the sacral part of the spinal canal, and even 
along the hack of the coccygeal bones. The upper 
part of this filament, as Prof. Turner informrife, is 
undoubtedly homologous witj^ the spinal cord ; but the 
lower part apparently consists merely of the pa mater, 
or vascular investing membrane. Even in this case 
the os coccyx may be said to possess a vestige of so 
important a structure as the spinal cord, though no 
longer enclosed within a bony canal. The following 
fact, for which I am also indebted to Prof. Turner, 
shews how cL-sely the os coccyx corresponds with the 
true tail in the lower animals: Luschka has recently 
discove^’cd at the extremity of the coccygeal bones a 
very peculiar convoluted body, which is continuous 
with the middle sacral artery ; and this discovery led 
Krause and Meyer to examine the tail%f a monkey 
(Macacus), and of a cat, in both of which they found 
a similarly convoluted body, though not at the ex- 
tremity. 

The reproductive system offers various rudimentary 
structures ; but these differ in one important respect 
from the foregoing cases. Here we are not concerned 
with the vestige of a part which does not belong to 
the species in an efficient state, . but with a part 
Owen, ‘ On the Nature of Limbs,* 1849, p. 114. 
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efficient in the one sex, and represented in the other 
by a mere rudiment. Nevertheless, the occurrence of 
such rudiments is as difficult to explain, on the belief 
of the separate creation of each species, as in the fore- 
going cases. Hereafter I shall have to recur to these 
rudiments, and shall shew that their presence generally 
depends merely on inheritance, that is, on parts 
acquired by one sex having been partially transmitted 
to the other. I will in this 2)hice only give some 
ins tance s of such rudiments. It is well known that 
in l!Ii?"males of all mammalB, including man, rudi- 
mentary mammae exist, These in several instances 
have become well developed, and have yielded a copious 
supply of milk. Their essential identity in the two 
sexes is likewise sheun by their occasional sympathetic 
enlargement in both during an attack of the measles. 
The vesicula prostatica, which has been observed in 
many male mammals, is now universally acknowledged 
to be the homologue of the female uterus, together 
wdth the connected passage. It is impossible to read 
Leuckart’s able descrij)tion of this organ, and his 
reasoning, without admitting the justness of his 
conclusion. This is especially clear in the case of 
tliose manimftLs in whicli the true female uterus 
bifurcates, for in tlj(- males of these tlie vesicula like- 
wise bifurcates. pome other rudimentary structures 
belonging to tlie reproductive syst(mi might have been 
here adduced.^^ 

Leiicknrt, in Todir.H ‘Cyclop. in development as well as in 
of Anal.’ 1819-52, vol. iv. p. other clianicters. 

1415. In man this organ is “ See, on this subject, Owen, 
only from three to six lines in ‘ Anatomy of Vertebrates,’ vol. 
Icnirth, but, like so many other iii. pp, 676, 676, 706. 
rudimentary parts, it is variable 



OiAP. L 


Busmuirre. 


R6 


The bearing of the three grea t classes of facts now 
given is unmist akeable. But it would be superfluous 
fully to recapitulato tl 3 i^ne of argument given in 
detail Ji my ' 0 igin of Species/ The homological 
construction of the whole frame in the members of the 
same class is intelligible, if wo admit their descent 
from a common progenitor, together with their sub- 
sequent adaptation to diversified conditions. On any 
other view, the similarity of pattern between the hand 
of a man or monkey, the foot of a horse, the fli^jygj^f 
a seal, the wing of a bat, &c., is utterly inexplicable.®® 
It is no scientific explanation«to assert that they have 
all been formed on the same ideal plan. With respect 
to development, we can clearly understand, on the 
principle of variations supervening at a rather late 

^ I’rof. Bianco]ji,in a recently does he discuss rudiments, and 

pablisLed work, illustrated by then only those parts which are 

admiraljle eiigrrivings (‘ lia partially rudimentary, such as 

Thtoic Darwinici. le et la erda- the little hoofs oi the pig and 

tion dito indepeudanie.’ 1874), ox, which do not touch the 

endcavo\iis to shttw that homo- ground ; these ho shews clearly 

logical structrrc.s, in tlie above to he of service to the animal, 

are! other cases, can bo fully It is unfortunate that he did not 

explained on mechanical priu- consider such cases as the 

ciples, in accontauce with their minute teeth, which never cut 

uses. No one has shewn so through the jav#in the ox, or 

well, how admirably such struc- thomamina3of male quadrupeds, 

tures are adapted fiu’ their final or the wings of certain beetles, 

purjiose; ard ijiis adaptation existing under the soldered 

can, as I believer, he explained wing-covers, o^ the vestiges of 

through natural selection. In the pistil md stamens in various 

cousieieriiig die wing of a bat, flowers, and many other such 

he brings forward (p. 218) what cases. Although I greatly 

appears to rue (to use Auguste admire Prof. Bianconi’s work, 

Comte’s words) a mere meta- yet the belief now hold by mofft 

physical principle, namely, the naturalists seems to me left 

preservation “ in its integrity of unshak* n, jihat homological 

“ the mammalian nature of the structures are inexplicable on 

“ animal.” In only a few cases the principle of mere adaptation. 
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embryonic period, and being inherited at a corre- 
sponding period, how it is that the embryos of wonder- 
fully different forms should still retain, more or less 
perfectly, the structure of their common progenitor. 
No other explanation has ever been given of the 
marvellous fact that the embryos of a man, dog, seal, 
bat, reptile, &c., can at first hardly be distinguished 
from each other. In order to understand the existence 
of rudimentary organs, we have only to suppose that 
progenitor possessed the parts in question in 
B perfect state, and that under changed habits of life 
they becam.e greatly feduced, either from simple 
disuse, or through the natural selection of those 
individuals which were least encumbered with a 
superfluous part, aided by the other means previously 
indicated. 

Thus we can understand how it has come to pass that 
man and all other vertebrate animals have been con- 
structed on the same general model, why they pass 
through the same early stages of development, and 
why they retain certain rudiments in common. Con- 
sequently we ought frankly to admit their community 
of descent ; Jbo take any other view, is to admit that 
our own structure, and that of all the animals around 
us, is a mere snare laid to entrap our judgment. This 
conclusion is greatly strengthened, if we look to the 
members of the whole animal series, and consider the 
evidence derived from their affinities or classification, 
their geographical distribution and geological sue- 
cession. It is only our natural prejudice, and that 
arrogance which made our forefathers declare that 
they were descended from demi-gods, which leads us 
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to demur to this conclusion. But the time will before 
long come, when it will be thought wonderf J that 
naturalists, who were weJ^ acquamt3d with the com- 
parative structure and development of man, and other 
manmaJs, should have believed tb ^- each was the 
work of a separate act of creation. 
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CHAPTER n. 

Oh the Manner of Development op Man from 
SOME Lower Form. 

Variability of body and mind in man — Inheritance — Oauses of 
™dability — Laws of variation the same in man as in the lower 
aSIBSs — Direct action of the conditions of life — Effects of the 
mcreased use and disuse of parts — Arrested development — 
Reversion — Correlated variation — Rate of increase — Chepks to 
increase — Natural selection — Man the most dominant animal in 
the world — Importance of his coporeal structure — The causes 
which have led to his becoming erect — Consequent changes of 
structure — Decrease in size of the canine teeth — increased size 
and altered shape of the skull — ^Nakedness — ^Absence of a tail— 
Defenceless condition of man. 

It is manifest that man is now subject to much 
variability. No two individuals of the same race are 
quite alike. We may compare pillions of faces, and 
each will he distinct. There is an equally great 
amount of diversity in the proportions and dimensions 
of the varioSs parts of the body ; the length of the 
legs being one of the most variable points.^ Although 
in some quarters of the world an elongated skull, and 
in other quarters a short skull prevails, yet there is 
great diversity of shape even within the limits of the 
same race, as with the aborigines of America and 
South Australia — the latter a race probably as pure 
and homogeneous in blood, customs, and language an 

^ ‘Investigations in Military American Soldiers,' hy B, A 
and Anthropolog. Statistics of Gbuld, 1869, p. 266. 
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‘'any ia existence and eren witli the inhabitants 
of so confined an area as the Sandwich Islands.^ An 
eminent dentist ass ares ne that t here is nearly as 
mncb diversity ^n the teeth as in the features. The 
chief arteries so frequently run in - mormal courses, 
that it has been found useful for surgical purposes to 
calculate from 1040 corpses how often each course 
prevails.^ The muscles are eminently variable : thus 
those of the foot were found by Prof. Turner * not to 
be strictly alike in any two out of fifty bodies ; and in 
some the deviations were considerable. He a(fSft^at 
the power of performing the appropriate movements 
must have been modified in accordance with the 
several deviations. Mr. J. Wood has recorded® the 
occurrence of 295 mnscular variations in thirty-six 
subjects, and in another set of the same number no 
less than 558 variations, those occurring on both sides 
of the body being only reckoned as one. In the last 
set, not one body out of the thirty-six was “found 
“totally wanting in departures from the standard 
“ desc/iptlons of the muscular system given in ana- 
“tomical text books.” A single body presented the 
extraordinary number of twenty-five distinct ab- 
normalities. The same muscle sometflnes varies in 
many ways: thus Prof. Macalister describes® no less 


® With respect to the “ Oraniai 
forms of the American abori- 
gines,” see Dr. Aitken Meigs in 
‘Proc. Acad, Nat. Sci.’ Phila- 
delphia, May, 1868. On the 
Australians, see Huxley, in 
Lyell^s ‘Antiquity of Man,* 
1868, p. 87. On the Sandwich 
Islanders, Prof. J. Wyman, 
‘Obseirations on Crania,* Boston, 

1868, p. 18. 


• ‘ Anatomy of the Arteries,’ 
by B. Quain. Preface, voL i. 
1844. 

• * Transact. Royal Soo. Edin- 
burgh,* voL xxiv, pp. 176, 189. 

® ‘Proc. Royal Soo.’ 1867, 
p. 644 ; also 1868, pp. 483, 524. 
There is a previous paper, 1866, 
p. 229. 

• ‘Proc* R. Irish Academy,* 
Tol. X. 1868, p. 141. 
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than twenty distinct yariations in the palmaris ao- 
cmorim. 

The famous old anatomist, Wolff,’ insists that the 
internal viscera are more variable than the external 
parts : Nulla particula e$t quse non aliter et aliter in 
aliis Be hdbeat hominihus. He has even written a 
treatise on the choice of typical examples of the 
viscera for representation. A discussion on the beau- 
ideal of the liver, lungs, kidneys, &c., as of the human 
face divine, sounds strange in our ears. 

^*HH“Variability or diversity of the mental faculties 
in men of the same race^. not to mention the greater 
differences between the men of distinct races, is so 
notorious that not a word need here be said. So it is 
with the lower animals. All who have had charge of 
menageries admit this fact, and we see it plainly 
in our dogs and other domestic animals. Brehm 
especially insists that each individual monkey of those 
which he kept tame in Africa had its own peculiar 
disposition and temper; he mentions one baboon 
remarkable for its high intelligence ; and the keepers 
in the Zoological Gardens pointed out to me a monkey, 
belonging to the New World division, equally remark- 
able for intAligence. Eengger, also, insists on the 
diversity in the various mental characters of the 
monkeys of the same species which he kept in 
Paraguay; and this diversity, as he adds, is partly 
innate, and partly the result of the manner in which 
they have been treated or educated.® 

I have elsewhere ® so fully discussed the subject of 

^ * Act. Acad. St Petersburg,’ von Paraguay,* $, 57. 

1778, part ii. p. 217. • ‘ Variation of Animals and 

• Brehm, * Thierleben,’ B. L a Plants under Domestication,'’ 
58| 87. Bengger, * Saugethiere vol. iL chap, xil 
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Inheritance, that I need here add hardly anything. A 
greater number of facts have been collected with respect 
to the transmission of tie most trifling, as well as of 
the mort importart cnaracters in man, than in any of 
the lOW'M animals; though the fact^ are copious 
enough with respect to the latter. So in regard to 
mental qualities, their transmission is manifest in our 
dogs, horses, and other domestic animals. Besides 
special tastes and habits, general intelligence, courage, 
bad and good temper, &c., are certainly transm^ttglli 
With man we see similar facts in almost every family ; 
and we now know, through the admirable labours of Mr. 
Galton,^® that genius which implies a wonderfully com- 
plex combination of high faculties, tends to be in- 
herited ; and, on the other hand, it is too certain that 
insanity and deteriorated mental powers likewise run 
in families. 

With respect to the causes of variability, we are in 
all cases very ignorant ; but we can see that in man as 
in the lower animals, they stand in some relation to 
the conditions to which each species has been exposed, 
during several generations. Domesticated animals 
vary more than those in a state of nature ; and this 
is apparently due to the diversified anS changing 
nature of the conditions to which they have been 
subjected. In this respect the different races of man 
resemble domesticated animals, and so do the in- 
dividuals of the same race, when inhabiting a very 
wide area, like that of America. We see the influence 
of diversified conditions in the more civilised nations ; 
for the members belonging to different grades of rank, 

“ * Hereditary Genius : an Inquiry into its Laws and Qonat^ 
quenoes,’ 18 d 9 . 
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^ and following different ocoupationSi present a greater 
range of character than do the memWs of barbarous 
nations. But the uniformity of savages has often 
been exaggerated, and in some cases can hardly be 
said to exist.^^ It is, nevertheless, an error to speak 
of man, even if we look only to the conditions to 
which he has been exposed, as “far more domesti- 
“ cated " than any other animal. Some savage races, 
such as the Australians, are not exposed to more 

^j[jjgfsified conditions than are many species which 
have a wide range. In another and much more 
important respect, man differs widely from any strictly 
domesticated animal ; for his breeding has never long 
been controlled, either by methodical or unconscious 
selection. No race or body of men has been so com- 
pletely subjugated by other men, as that certain 
individuals should be preserved, and thus unconsciously 
selected, from somehow excelling in utility to their 
masters. Nor have certain male and female individuals 
been intentionally picked out and matched, except in 
the well-known case of the Prussian grenadiers; and 
in this case man obeyed, as might have been expected, 
the law of ^methodical selection ; for it is asserted that 
many tall men were reared in the villages inhabited 
by the grenadiers and their tall wives. In Sparta, 
also, a form of selection was followed, for it was 
enacted that all children should be examined shortly 

^ Mr. Bates remarks (‘ The “ fine features, and another was 

Naturalist on the Amazons,* “quite Mongolian in breadth 

1863, voL ii. p. 159), with re- “and prominence of cheek, 

spect to the Indians of the same “ spread of nostrils, and obli- 

South American tribe, “^no two “quify of eyes.” 

“ of them were at all similar in “ Bluinenbacb, ‘ Treatises on 
“the shape of the head; one Anthropolog.* Eng. translat., 
“ man had an oval visage with 1866, p. 206. 
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after birth ; the well-formed and vigorone being 
preserved, the others left to perish.^* 

If we consider all the rtkOes of man as forming a 
single species, hh range is enormous; but some 
separate races, as the Americans anu Polynesians, 
have very wide ranges. It is a well-known law that 
widely-ranging species are much more variable than 
species with restricted ranges ; and the variability of 
man may with more truth be compared with that of 
widely-ranging species, ihan with that of domestica jg^ 
animals. 

Not only does variability appear to be induced in 
man and the lower animals by the same general causes, 
but in both the same parts of the body are affected in 
a closely analogous manner. This has been proved in 


^ Mitford’s * History of 
Greece/ voL i. p. 282. It 
appears also from a passage in 
Xenophon’s ‘ Men ' 'rabilia/ B. 
ii. 4 (to which my attention has 
been called by the Rev. J. N. 
Hoare), that it was a well 
recognised principle with the 
Greeks, that men ought to 
select their wives with a view 


to the health and vigour of 
their children. The Grecian 
poet, Theognis, who lived 650 
B.O., clearly saw how important 
selection, if carefully applied, 
would be for the improvement 
of mankind. He saw, likewise, 
that wealth often checks the 
proper action of sexual selection. 
He thus writes ; 


“ With kiiie and horses, Kumus 1 we proceed^ 

By reasonable rules, and choose a breed 
For profit and increase, at any price ; 

Of a Roimd stock, without defect or vice. 

But, in the daily matches that we make, 

The price is everything : for money’s sake, 

Men marry ; women are in marriage given 
The churl or ruffian, that in wealth has thiiven, 
May match his ofispiing with the proudest race ; 
Thus everything is mix’d, noble and base 1 
If then in outward manner, form, and mind, 

You find us a degraded, motley kind. 

Wonder no more, my friend I the cause is plain, 

And to lament the consequence is vain.** 

(The works of J. Hookham Frere, vol. ii. 1B72, p, 334.) 
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suoh full detail by Godron and Quatrefages, that I 
need here only refer to their works.^* Monstrosities, 
which graduate into slight variations, are likewise so 
similar in man and the lower animals, that the same 
classification and the same terms can be used for both, 
as has been shewn by Isidore Geofiroy St.-Hilaire.^® 
In my work on the variation of domestic animals, I 
have attempted to arrange in a rude fashion the laws 
of variation under the following heads: — The direct 
And definite action of changed conditions, as exhibited 
by all or nearly all the individuals of the same species, 
varying in the same manner under the same circum- 
stances. The eflects of the long-continued use or 
disuse of parts. The cohesion of homologous parts. 
The variability of multiple parts. Compensation of 
growth ; but of this law I have found .«o good instance 
in the case of man. The effects of the mechanical 
pressure of one part on another ; as of the pelvis on 
the cranium of the infant in the womb. Arrests of 
development, leading to the diminution or suppression 
of parts. The reappearance of long-lost characters 
through reversion. And lastly, correlated variation. 
All these so-called laws apply equally to man and the 
lower animals ; and most of them even to plants. It 
would be superfluous here to discuss all of them but 

Godron, ‘ De TEsp^ce,’ 1859, “ 1 have fully discussed these 

tom. ii. livre 3. Quatrefages, laws in my ‘ Variation of Ani- 
* Unit(^ de I’Esp^ce Humaine,’ mals and Plants under Domesti- 
1861. Also Lectures on An- cation,* vol. ii. chap. xxii. and 
thropology, given in the ‘ Bevue xxiii. M. J. P. Durand has 
des Oours ^ienttfiques,* 1866- lately (1868) published a valu- 
1868. able essay ‘De I’lnfluence des 

‘Hist. Gdmet Parades Ano- Milieux,* He lays much 
maLiesderOrganisation,* in three stress, in the case of plants, on 
volumes, tom. L 1882. the nature of the soil 
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several are so iraportant, that they must be treated 
at considerable length. 

The direct and deiinite action cf Ranged conditiom.--* 
This ’S <a most perplexing subject It cs not be denied 
that changed conditions produce some, and occasionally 
a considerable effect, on organisms of all kinds ; and it 
seems at first probable that if sufficient time -were 
allowed this would be the invariable resnlt. But I 
have failed to obtain clear evidence in favour of this 
conclusion; and valid reasons may be urged O Diite g 
other side, at least as far as the innumerable structures 
are concerned, which are adapted for special ends. There 
can, however, be no doubt that changed conditions 
induce an almost indefinite amount of fluctuating 
variability, by which the whole organisation is ren- 
dered in some degree plastic. 

In the United States, above 1,000,000 soldiers, who 
served in the li.te war, were measured, and the States 
in which they were born and reared were recorded,^’ 
From this astonishing number of observations it is 
proved that local influences of some kind act directly 
on stature ; and we further learn that “ the State 
‘‘ where the physical growth has in gr^t measure 
'' taken place, and the State of birth, which indicates 

the ancestry, seem to exert a marked influence on 
‘‘ the stature.” For instance, it is cBtablished, “ that 
“ residence in the Western States, during the years of 
“ growth, tends to produce increase of stature.” On 
the other hand, it is certain that with sailors, their 
life delays growth, as shewn by the great difference 
“ between the statures of soldiers and sailors at the 

‘ Investigations in Military 1869, by B. A. Qoulcb p. 93, 107. 
and Anthrop. Statistics,’ &c. 126, 131, 134^ 
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** ages of seventeen and eighteen years/’ Mr. B. iL 
Gould endeavoured to ascertain the nature of the 
influences which thus act on stature ; but he arrived 
only at negative results, namely, that they did not 
relate to climate, the elevation of the land, soil, nor 
even “ in any controlling degree ” to the abundance or 
the need of the comforts of life. This latter conclusion 
is directly opx)osed to that arrived at by Villerm6, from 
the statistics of the height of the conscripts in different 
j|arts of France. When we compare the differences in 
stature between the Polynesian chiefs and the lower 
orders within the same islands, or between the in- 
habitants of the fertile volcanic and low barren coral 
islands of the same ocean, or again between the 
Fuegians on the eastern and western shores of their 
country, where the means of subsistence are very 
different, it is scarcely possible to avoid the conclusion 
that better food and greater comfort do influence 
stature. But the preceding statements shew how 
difficult it is to arrive at any precise result. Dr. 
Beddoe has lately proved that, with the inhabitants of 
Britain, residence in towns and certain occupations 
have a deteriorating influence on height ; and he infers 
that the result is to a certain extent inherited, as is 
likewise the case in the United States, Dr. Beddoe 
further believes that wherever a ‘‘race attains its 
maximum of physical development, it rises highest in 
"energy and moral vigour/'^* 

For the Polynesians, see allied Hindoos inhabiting the 
Priclard 8 ' Physical Hist, of Upf)er Ganges and Bengal ; see 
Mankind,’ vol, v, 1847, p. 146, Elphinstone’s * History of India,* 
283. AlsoGodron, ‘Del’Esi>ece,’ vol. i. p. 324. 
tom. ii. p. 289. There is also Memoirs, An thropolog.Soc.* 

a remarkable difference in ap- vol, iii. 1867-69, pp. 661, 665, 
pearance between the closely- 667, 
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Whether external conditions produce any other direct 
effect on man is not known. It might have been ex- 
pected that diff'^reHOes qf climate wottld have had a 
marked iiJuenoe, TH^smuch as the lungs and kidneys 
9,re brought into activity under a low temperature, 
And the liver and skin under a high one.®° It was 
formerly thought that the colour of the skin and the 
character of the hair were determined by light or 
heat ; and although it can hardly be denied that some 
effect is thus produced, almost all observers now a gree 
that the effect has been very small, even after expo? ^ 
during many ages. But this^ subject will be more 
properly discussed when we treat of the different races 
of mankiiid. With our domestic animals there are 
grounds for believing that cold and damp directly 
affect the growth of the hair ; but I have not met with 
any evidence on this head in the case of man. 

Effects of the increased Xfse and Disuse of Farts , — 
It is well known that use strengthens the muscles in 
the individual, and complete disuse, or the destruction 
of the proper nerve, weakens them. When the eye is 
destroyed, the optic nerve often becomes atrophied. 
When an artery is tied, the lateral channels increase 
not only in diameter, but in the thickness and strength 
of their coats. When one kidney ceases -to act from 
disease, the other increases in size, and does double 
work. Bones increase not only in thickness, but in 
length, from carrying a greater weight.^^ Different 

f Dr. Brakenridge, ‘ Theory of mestication,* vol. ii pp. 297-300. 
Diathesis,’ ‘Medical Times,* June Dr. Jaeger, “ Ueber das Lin- 
19 and July 17, 1869. genwachsthum der Knochen,” 

® I have given authorities for ‘Jenaischen Zeitechrift/ B. 
inose several statements in my Heft. i. 

* V ariation of Animals under Do- 
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oocnpations, habitually followed, lead to changed pro- 
portions in various parts of the body. Thus it was 
ascertained by the United States" Commission that 
the legs of the sailors employed in the late war were 
longer by 0*217 of an inch than those of the soldiers, 
though the sailors were on an average shorter men; 
whilst their arms were shorter by 1*09 of an inch, and 
therefore, out of proportion, shorter in relation to their 
lesser height. This shortness of the arms is apparently 

^ to their greater use, and is an unexpected result : 

Bailors chiefly use their arms in pulling, and not 
in supporting weights. « With sailors, the girth of the 
neck and the depth of the instep are greater, whilst 
tne circumference of the chest, waist, and hips is less, 
than in soldiers. 

Whether the several foregoing modifications would 
become hereditary, if the same habits of life were fol- 
lowed during many generations, is not known, but it is 
probable. Eengger attributes the thin legs and thick 
arms of the Payaguas Indians to successive generations 
having passed nearly their whole lives in canoes, with 
their lower extremities motionless. Other writers have 
come to a similar conclusion in analogous cases. Ac- 
cording to\3ranz,*^ who lived for a long time with the 
Esquimaux, **the natives believe that ingenuity and 
dexterity in seal-catching (their highest art and 
“ virtue) is hereditary; there is really something in it, 
“ for the son of a celebrated q§al-catcher will distinguish 
“ himself, though he lost his father in childhood.” But 
in this case it is mental aptitude, quite as much as 

“ ‘ Investigations,’ &c. By B. 1830, a. 4. 

A. Gould, 1869, p. 288. “ ‘History of Greenland,* Bngi 

® ‘ S&ugethierevon Paraguay,* translat. 1767, vol. i, p. 280. 
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bodily structure, which appears to bo inherited. It is 
asserted that the hands of English labourers are at 
birth larger than those of the gentry.*^ From the 
correlation which exists, at least in some cases,*® 
between the development of the extremities and of 
the jaws, it is possible that in those classes which do 
not labour much with their hands and feet, the jaws 
would be reduced m size from this cause. That they 
are generally smaller in refined and civilised men than 
in hard-working men or savages, is certain. But wi^ 
savages, as Mr. Herbert Spencer has remarked^ue 
greater use of the jaws in qjiewing coarse, uncooked 
food, would act in a direct manner on the masticatory 
muscles, and on the bones to which they are attached. 
In infants, long before birth, the skin on the soles of 
the feet is thicker than on any other part of the 
body;*® and it can hardly be doubted that this is due 
to the inherited effects of pressure during a long series 
of generations. 

It is familiar to every one that watchmakers and 
engravers are "liable to be short-sighted, whilst men 
living much out of doors, and especially savages, are 
generally long-sighted.** Short-sight and long-sight 
certainly tend to be inherited.** The inferiority of 


“ ‘Intermarriage.’ By Alex. 
Walker, 1838, p. 377. 

* The Variation of Animals 
under Domestication,' vol. L p, 
173. i 

” ‘ Principles of Biology,’ vol. 
I p. 465. 

“ Paget, ‘ Lectures on Surgical 
Patholo^,' vol, ii. 1853, p. 209. 

* It is a singular and unex- 
pected fact that sailors are in- 
ferior to landsmen in their mean 


distance of distinct vision. Dr. 
B. A. Gon!! (< Sanitary Memoirs 
of the War of the Rebellion,’ ' 
1869, p. 630), has proved this 
to be the case ; and he accounts 
for it by the ordinary range of 
vision in sailors being “ restricted 
“ to the length of the vessel and 
“ the height of the masts.” 

‘The Variation of Animals 
under Domestication/ vol. i, p. 8. 
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Europeans, in comparison with savages, in eyesight and 
in the other senses, is no doubt the accumulated and 
transmitted effect of lessened use during many genera- 
tions; for Eengger^^ states that ho has repeatedly oh' 
served Europeans, who had been brought up and spent 
their whole lives with the wild Indians, who nevertheless 
did not equal them in the sharpness of their senses. 
T^e same naturalist observes that the cavities in the 


skull for the reception of the several sense-organs are 
larger in the American aborigines than in Europeans; 

this probably indicates a corresponding difierence 
in the dimensions of the organs themselves. Blumen- 
bach has also remarked on the large size of the nasal 
cavities in tlie skulls of the American aborigines, and 
connects this fact with their remarkably acute power 
of smell. The Mongolians of the plairs of Northern 
Asia, according to Pallas, have wonderfully perfect 
senses ; and Prichard believes that the great breadth 
of their skulls across the zygomas follows from their 
highly-developed sense-organs.^^ 

The Qtiochua Indians inhabit the lofty plateaux of 
Peru; and Alcide d’Orbigiiy slates that, from con- 
tinually breathing a highly rarelied atmosphere, they 
^lave acqui^red chests and lungs of extraordinary 
dimensions. The cells, also, of the lungs are larger 


‘ Saiigetliiei e von 1’arnguay,* 
B. 8, 10. I have iiad good o])- 
portunities lor obsci ving the ex- 
traordinary powci' of eyesight in 
t be Fiiegians. See also Lawrence 
(‘ Lectures on Thysiology,' &:c., 
1822, p. 404) on this same 
sublet. M. Giraud-Teulon has 
recently collected (‘ Tlcvue des 
Cours Scientifiques/ 1870, p. 
625) a lai'ge and valuable body 


of evidence proving tliat the 
cause of short-sight, ''(Test U 
travail assidu, de prvs.^' 

JVichard, ‘TLys. Hist, of 
Mankind,’ on the authority of 
lUuiiienhach, vol. i. 1851, p. 311; 
for the sta'cinent by Tallas, vol. 
iv. 1844, p. 407. 

^ Quoted by Prichard, * Re- 
Bcarcbes into the Phys. Hist, of 
Mankind,’ vol. v. 2 ). 463. 
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and more numerous than in Europeans. These ob- 
servations have been doubted; but Mr. D. Eorbes 
carefully mersurcd mauy Aymaras, ap allied race, 
living dt the height of between 10,000 and 15,000 
feet; and he informs me^* that they differ con- 
spicuously from the men of ali other races seen by 
him in the circumference and length of their bodies. 
In his table of measurements, the statute of each man 
is taken at 1000, and the other measurements are 
reduced to this standard. It is here seen thatt^ 
extended arms of the Aymaras are shorter than tnose 
of Europeans, and much shorty than those of Negroes. 
The legs are likewise shorter ; and they present this re- 
markable peculiarity, that in every Aymara meiisured, 
the femur is actually shorter than the tibia. T On an 
average, the length of the femur to that of the^Aibia 
is as 211 to 252 ; whilst in two Europeans, measiW^ed 
at the same ti ne, the femora to the tibiae were as 24.4 
to 230 ; and in three Negroes as 258 to 241. The 
humerus is likewise shorter relatively to the forearm. 
This shortening of that part of the limb which is 
nearest to the body, appears to be, ag,.^ugges ted to me 
by Mr. Forbes, a case of compensation in relation with 
the greatly increased length of the tftink. The 
Aymaras present some other singular points of st 
for instance, the very small projection of the ' 

These men are so thoroughly acclimatis Aeir 
cold and lofty abode, that when formerly ce i down 
by the Spaniards to the low eastern plaii and when 
now tempted down by high wages to the gofd-washings, 

^ Mr. Forbes* valuable paper don,’ new seriesi voL iL 1870, u 
IS now published in the ‘Journal 193. 
of the Ethnological Soc. of Lon- f 
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they suffer a frightful rate of mortality. Nevertheless 
Mr. Forbes found a few pure families which had sur- 
vived during two generations : and he observed that 
they still inherited their characteristic peculiarities. 
But it was manifest, even without measurement, that 
these peculiarities had all decreased ; and on measure- 
ment, their bodies were found not to be so much 
elongated as those of the men on the high plateau ; 
whilst their femora had become somewhat lengthened, 
as had their tibioe, although in a less degree. The 
actual measurements may be seen by consulting Mr. 
Forbes!s memoir. Frorj these observations, there can, 
I think, be no doubt that residence during many 
generations at a great elevation tends, both directly 
and indirectly, to induce inherited modifications in the 
propQTcVlons of the body.^® 

Although man may not have been much modified 
didring the latter stages of his existence through the 
increased or decreased use of parts, the facts now given 
shew that his liability in this respect has not been 
lost ; and we positively know that the same law holds 
good with t^^^ipwer animals. Consequently we may 
infer tfc^t when at a 'remote epoch the progenitors of 
man >re fti a transitional state, and were changing 
'adrupeds into bipeds, natural selection would 
p. have been greatly aided by the inherited effects 
of ti\ ased or diminished use of the different parts 


of the w \ 

Arrests ^Development , — There is a difference between 


“ Dr. Wilckeus (‘ Landwirth- domestic animals, which live in 
schaffc. Wochenhlatt,’ No. 10, mountainous regions, have their 
lb69) has lately) published an frames modified, 
interesting E88ay\ shewing how 
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arrested development and arrested growth, for parts in 
the former state continne to^grow whilst still retaining 
their early condition. Vafions monstrosities come under 
this head ; and some, as a cleft-palate, are known 
to be occasionally inherited. It will suffice for our 
purpose to refer to the arrested brain-development of 
microcephalous idiots, as described in Vogt's memoir.*® 
Theip skulls are smaller, and the convolutions of the 
brain are less complex than in normal men. The 
frontal sinus, or the projection over the eye-brow*^ 
largely developed, and the jaws are prognathous 

ejfrayant ” degree; so that* these idiots so 
resemble the lower types of mankind.# T' 
telligence, and most of their mental facu 
extremely feeble. They cannot acquire the ^ 
speech, and are wholly incapable of prolonged i* 
tion, but are much given to imitation. They 
strong and remarkably active, continually gambol]' 
and jumping about, and making grimaces. They 
ascend stairs on all-fours; and are curiously f^ 
climbing up furniture or trees. We are thus if 
of the delight shewn by almost all boys in 
trees ; and this again reminds us how lamt 
originally alpine animals, delight to f’ 
hillock, however small. Idiots also k 
lower animals in some other respects ; 
cases are recorded of their carefully sm 
mouthful of food before eating it. On^ 
scribed as often using his mouth in aid ' 
whilst hunting for lice. They are oftei 
habits, and have no sense of decency ; r 

“ ‘ M^moire sur lea Microc^phales,i(|i* 
i84-i0a 
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have been published of their bodies being remarkably 
hairy.*^ 

Beversion . — ^Many of the caseB to be here given, 
might have been introduced under the last heading. 
When a structure is arrested in its development, but 
still continues growing, until it closely resembles a 
corresponding structure in some lower and adult 
member of the same group, it may in one sense be 
considered as a case of reversion. The lower members 
roup give us some idea how the common pro- 
was probably qpnstructed ; and it is hardly 
that a complex part, arrested at an early 
mbryonic development, should go on growing 
ately to perform its proper function, unless 
u-cquired such power during some earlier state 
xistence, when the present exceptional^ or arrested 
icture was normal. The simple brain of a micro- 
alous idiot, in as far as it resembles that of an 
uay in this sense be said to offer a case of 
n.®® There are other cases which come more 

aycock sums up the mamm® in women to reversion, 
hmte-like idiots by I was led to this as a probable 
aeroid; ‘Journal conclusion, by the additional 
ce,’ July, 1863. mammae being generally placed 
. laf and Dumb,* symmetrically on the breast; and 
^10) has often more especially from one case, in 
ecile smelling which a singhj efficient mamma 
e, on this same occurred in the inguinal region 
ihe hairiness of of a woman, the daughter of 
dey, ‘ Body and another woman with supemu- 
46-51. Pinel merary mammae. But I now 
liking case of find (see, for instance, Prof. 

Preyer, 'Der Kampf um das 
Ion of Ani- Dasein,’ 1869, s. 45) that mam- 
tion * (vol. mcB erraticoe occur in other 
lot situations, as on the back, in 
ry the armpit, and on the thigh; 
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strictly under our present head Df reversion. Certain 
structures, regularly occurring In the lower members 


the iraiLkm® in this latter in- 
stance having given so much 
milk that the child was thus 
nourished. The piobabilicy that 
the additional mammse are due 
to reversion is thus much weak- 
ened ; nevertheless, it siill seems 
to me probable, because two pairs 
are often found symmetrically on 
the breast ; and of this I myself 
have received information in 
several cases. It is well known 
that some Lemurs norma lly have 
two pairs of mammae on the 
breast. Five cases have been 
recorde<i of the presence of more 
than a pair of mammae (of course 
rudimentary) in the male sex of 
mankind ; see * Journal of Anat. 
and Physiology,’ 1872, p. 56, for 
a case given by D’ llandysidc, 
in which two brothers exhibited 
this peculiarity ; see also a paper 
by Dr. Bartels, in ‘Reichert’s 
and du Boiudveymond’a Archiv.,’ 
1872, p. 304, In one of the cases 
alluded to hy Dr. Bartels, a man 
bore five mammae, one being 
medial and placed above the 
navel; Meckel von IJemsbach 
thinks that this latter case is 
illustrated hy a medial mamma 
occurring in certain Cheiroptera. 
On the whole, we may well doubt 
if additional mammae would ever 
have been developed in both sexes 
of mankind, bad not his early 
progenitors been provided with 
more than a single pair. 

In the above work (vol ii. p. 
12), I also attributed, though 
with much hesitation, the fre- 
quent cases of polydactylism in 
men and various animals to re- 


verraon. I ’^ vs partly led to 
this through i rot Owen’s state- 
ment, that some of the Ichthy- 
optcrygia possess more than five 
digits, and therefore, as 1 sup- 
posed, had retained a primordial 
condition ; but Prof. Gegenbaur 
(‘Jenaischen Zeitschrift,’ B. v. 
Heft 3, s. 341), disputes Owen’s 
conclusion. On the other |^||| 
according to the opiiiion iSteiy 
advanc^^by Dr. Giinther, on 
tile of Ceratodiis, which 

is pif^vided with articulated bony 
rays on both sides of a central 
chain of bones, there seems no 
great difficulty in admitting that 
six or more digits on one side, 
or on both sides, might reappear 
through reversion. I am in- 
formed by Dr. Zouteveen that 
there is a case on record of a 
man having twenty-four fingers 
and twenty-four toes I I was 
chiefly led to the conclusion that 
the presence of supernumerary 
digits might be due to reversioi] 
from the fact that such digits, 
not only are strongly inherited, 
but, as I then b^eved, had the 
power of regrowth after ampu- 
tation, like the normal digits oi 
the lower vertebrata. But 1 
have explained in the Second 
Edition of my Variation under 
Domestication why I now place 
little reliance on the recorded 
cases of such regrowth. Never- 
theless it deserves notice, inas- 
much as arrested de\elopnien< 
and reversion are intimately re- 
lated processes ; that various 
structures in an embryonic oi 
arrested condition, such as i 
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of the group to which man belongs, occasionally make 
their appearance in him, though not found in the 
normal human embryo; or, if normally present in 
the human embryo, they become abnormally developed, 
although in a manner which is normal in the lower 
members of the group. These remarks will be rendered 
clearer by the following illustrations. 

In various mammals the uterus graduates from a 
double organ with two distinct orifices and two 
as in the marsupials, into a single organ, 
wnich is in no way double except from having a slight 
internal fold, a§ in the higher apes and man. The 
rodents exhibit a perfect series of gradations between 
these two extreme states. In all mammals the uterus 
is developed from two simple primitive tubes, the 
inferior portions of which form the cornua ; and it is 
in the words of Dr. Farre, by the coalescence of the 
two cornua at their lower extremities that the body 
of the uterus is formed in man ; while in those 
‘‘ animals in which no middle portion or body exists, 
“ the cornua remain ununited. As the development of 
“ the uterus proceeds, the two cornua become gradually 
shorter, until at length they are lost, or, as it were, 
absorbed into the body of the uterus.” The angles 
of the uterus are still produced into cornua, even in 
animals as high up in the scale as the lower apes and 
lemurs. 

Now in women, anomalous cases are not very infre- 

cleft palate, bifid uterus, (fee., course to give up altogether the 
are frequently accompanied by idea that there is any relation 
polydactylism. ITiis has been between the development of su- 
strongly insisted on by Meckel pemumerary digits and reversion 
and Isidore Geoffrey 8t.-Hilaire. to some lowly organised pro- 
But at present it is the safest genitor of man. 
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qnent, in which the mature uterus is furnished with 
cornua, or is partially divided itito two organs ; and 
such cases, according to Owen, repeat the grade 
“of c^niiontrative development,” attained by certain 
rodents. Hero perhaps we have an instance of a simple 
arrest of embryonic development, with subsequent 
growth and perfect functional development ; for either 
side of the partially double uterus is capable of per- 
forming the proper office of gestation. In other and 
rarer cases, two distinct uterine cavities are for med,^ 
each having its proper orifice and passage.” No 
stage is passed through during the ordinary develop- 
nroi)t of the embryo; and it is difficult to believe, 
though perhaps not impossible, that the two simple, 
minute, primitive tubes should know how (if such an 
expression may be used) to grow into two distinct 
uteri, each wjth a well-constructed orifice and passage, 
and each furnisaed with numerous muscles, nerves, 
glands and vessels, if they had not formerly passed 
through a similar course of development, as in the case 
of existing marsupials. No one will pretend that so 
perfect a structure as the abnormal double uterus in 
woman could be the result of mere chance. But the 
principle of reversion, by which a long-lost structure is 
called back into existence, might serve as the guide for 
its full development, even after the lapse of an enor- 
mous interval of time. 

Professor Canestrini, after discussing the foregoing 
and various analogous cases, arrives at the same con- 
clusion as that just given. He adduces another 

^ See Dr. A Farre’e well- ‘Anatomy of Vertebrates,* vol. 
known article in the * Cyclopaedia iii., 1868, p. 68J» Professor 
of Anatomy and Physiology,* Turner in ‘Edinburgh Medical 
vol. V. 1869, p. 612. Owen, Journal,’ February I86A 
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instance, in the case of the malar bone,^° which, in 
some of the Qnadrumana and other mammals, normally 
consists of two portions. This is its condition in the 
human foetus when two months old; and through 
arrested development, it sometimes remains thus in 
man when adult, more especially in the lower progna- 
thous races. Hence Canestrini concludes that some 
ancient progenitor of man must have had this bone 
normally divided into two portions, which afterwards 
^ecame fused together. In man the frontal bone 
a single piece, but in the embryo, and in 
children, and in almost the lower mammals, it con- 
sists of two pieces separctted by a distinct suture. This 
suture occasionally persists more or less distinctly in 
man after maturity; and more frequently in ancient 
than in recent crania, especially, as Canestrini has 
observed, in those exhumed from the Drift, and belong- 
ing to the brachycephalic type. Here again he comes 
to the same conclusion as in the analogous case of the 
malar bones. In this, and other instances presently to 

^ ‘ Annuario della Soc. dei in about two per cent, of adult 
Naturalist! in Modena,’ 1867, skulls ; he also remarks that it 

p. 83. Prof. Canestrini gives more frequently occurs in prog- 

extracts on tkis subject from nathous skulls, not of the Aryan 
various authorities. Laurillard race, than in others. See also 
remarks, that as he has found a * G. Dtjlorenzi on the same sub- 
complete similarity in the form, ject ; ‘ Tre nuovi casi d’ anoraalia 
proportions, and connection of dell’ osso malare,’ Torino, 1872. 
the two malar bones in several Also, E. Morsolli, ‘Sopra una 
human subjects and in certain rara anomalia dell’ osso malare,’ 
apes, he cannot consider this Modena, 1872. Still more re- 
disposition of the parts as simply cently Gruber has written a 

accidental. Another paper on pamphlet on the division of this 

this same anomaly has been bone. I give these references 
published by Dr. Saviotti in the because a reviewer, without any 
‘Gazzetta deil§ Cliniche,’ Turin, grounds or sen! pies, has throvTi 
1871, where he says that traces doubts on my statements, 
of the division may be detected 
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be given, the cause of ancient races approaching^ the 
lower animals in certain cl aracters luore frequently 
than the modern races, appears to be, that the 
lattCi. stand at a somewhat greater dist; in the long 
line of descent from their early semi-human pro- 
genitors. 

Various other anomalies in man, more or less ana- 
logv>us to the foregoing, have been advanced by dif- 
ferent authors, as cases of reversion ; but these seem 
not a little doubtful, for we have to descend ^^xtrein|^ 
low in the mammalian series, before we find s^n 
structures normally present.*^ • 

In man, the canine teeth are perfectly ef&cient 
instruments for mastication. But their true canine 
character, as Owen^^ remarks, is indicated by the 
conical form of the crown, which terminates in an 
‘‘ obtuse point, is convex outward and flat or sub-con- 
cave within, at the base of which surface there is a 
feeble prominence. The conical form is best expressed 
“ in the IMelanian races, especially the Australian, 


A whole series of cases is 
; 2 :iveD by Tsid. (ieoffroy St.- 
iiilaire, ‘Hist, nes Anomalios/ 
tom. iii. p. 437. A reviewer 
(‘ Journal of Anat. and Physio- 
logy/ 1871, p. 306 ) blames me * 
much for not having discussed 
the niimorou^, cases, which have 
been recorded, of various parts 
arrested in their development. 
He says that, according to my 
theory, “ every transient con- 
“dition of an organ, during its 
“development, is not only a 
“ means to an end, but once was 
“ an end in itself.*’ 'Ibis does 
not seem to me necessarily to 
hold good. Why should not 


variations occur during an early 
period of development, having 
no relation to reversion ; yet 
such variations inight be pre- 
served and accumulated, if in 
a\iy way serviceable, for instance, 
in shortening and simplifying 
the course of development ? A nd 
again, why should not injurious 
abnormalities, such as atrophied 
or hypertrophied parts, which 
have no relation to a former 
state of existence, occur at an 
early period, as well as during 
maturity ? 

‘Anatomy of Vertebrates!/ 
vol. iii. 1868, p. 323. 
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“The canine is more deeply implanted, and by a 
“ stronger fang than the incisors.” Nevertheleas, this 
tooth no longer serves man as a special weapon for 
tearing his enemies or prey ; it may, therefore, as far 
as its proper function is concerned, be considered as 
rudimentary. In every large collection of human 
skulls some may be found, as Hackel observes, with 
the canine teeth projecting considerably beyond the 
others in the same manner as in the anthropomorphous 
^^g^s, but in a less degree. In these cases, open spaces 
oetween in the one jaw are left for the 

reception of the canines of the opposite jaw. An inter- 
space of this kind iAa Kaffir skull, figured by Wagner, 
is surprisingly wide.'*^ Considering how few are the 
ancient skulls which have been examined, compared to 
recent skulls, it is an interesting fact that in at least 
three cases the canines project largely; and in the 
Naulette jaw they are spoken of as enormous.*® 

Of the anthropomorphous apes the males alone have 
their canines fully developed ; but in the female 
gorilla, and in a less degree in the female orang, these 
teeth project considerably beyond the others ; therefore 
the fact, of which I have been assured, that women 
sometimes liave considerably projecting canines, is no 
serious objection to the belief that their occasional 
great development in man is a case of reversion to an 
ape-like progenitor. He who rejects with scorn the 
belief that the shape of his own canines, and their 
occasional great development in other men, are due to 

“ ‘ G^encrelle Morphologie,* ^ 0. Carter Blake, on a jaw 
1866, B. ii. 8. dv. from Ia Kaulette, ‘ Anthro]x>log. 

“Carl Yogi’s ‘Lectures on Keview,’ 1807, p. 295. Schaaff- 
Man,’ Eng, translat. 1864, p. hausen, ibid. 1868, p, 426. 

151. 
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our early forefatliers Having been provided with ^hese 
formidable weapons, wii! pro^mbly reveal, by sneering, 
the line of his descent. For though he no longer 
inten'^s, nor has the power, to use theso ^.eeth as wea- 
pons, he will unconsciously retract his ‘ snarling 
muscles” (thus named by Sir 0. Bell),*® so as to expose 
them ready for action, like a dog prepared to fight. 

Many muscles are occasionally developed in man, 
which are proper to the Qiiadrumana or other mammals. 
Professor Vlacovich examined forty male subjec^ 
and found a muscle, called by him the ischio-pubidpB® 
nineteen of them; in three others there was a liga- 
ment which represented this muscle ; and in the 
remaining eighteen no trace of it. In only two out of 
thirty female subjects was this muscle developed on 
both sides, but in three others the rudimentary liga- 
ment was present. This muscle, therefore, appears to 
be much more c. mmon in the male than in the female 
sex ; and on the belief in the descent of man from some 
lower form, the fact is intelligible ; for it has been 
detected in several of the lower animals, and in all of 
these it serves exclusively to aid the male in the act of 
reproduction. 

Mr. J. Wood, in his valuable series of papers,*® has 


** ‘ The Anatomy of Expres- 
sion,' 1844, pp. 110, 131. 

Quoted by Prof. Canestriiii 
in the ‘Annuario,* &c., 1867, 
p. 90. 

** These papers deserve care- 
ful study by any one who 
desire to loam how frequently 
our muscles vary, and in varying 
come to resemble those of the 
Quadrumana. The following 
teferenceto relate to the few pomU 


touched on in my text r ‘ Proo. 
Royal Sea’ vol. xiv. 1866, pp, 
379-384; vol. xv. 1866, pp. 
241, 242 ; vol. xv. 1867, p. 644 ; 
vol. xvi, 1868, p. 624. I may 
here add that Dr. Murie and 
Mr. St. George Mivart have 
shewn in their Memoir on the 
Lemuroidea (‘Transact Zoolog. 
Soc.’ vol. viL 1869, p. 96), how 
extraordinarily variable some of 
the muscles are in these animals, 
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minutely described a vast number of muscular variations 
in man, which resemble normal structures in the lower 
animals. The muscles which closely resemble those 
regularly present in our nearest allies, the Quad- 
rumana, are too numerous to be here even specified. 
In a single male subject, having a strong bodily frame, 
and well-formed skull, no less than seven muscular 
variations were observed, all of which plainly repre- 
sented muscles proper to various kinds of apes. 
This man, for instance, had on both sides of his neck a 
and powerful levator elavicvlse,'* such as is found 
in all kinds of apes, and which is said to occur in about 
one out of sixty human subjects.*’ Again, this man 
had “ a special abductor of the metatarsal bone of the 
“ fifth digit, such as Professor Huxley and Mr. Flower 
‘‘have shewn to exist uniformly in the higher and 
“ lower apes.” I will give only two additional cases ; 
the aerornio-hasilar muscle is found in all mammals 
below man, and seems to be correlated with a quadru- 
pedal gait,^° and it occurs in about one out of sixty 
human subjects. In the lower extremities Mr. 
Bradley®^ found an abductor ossis metatarsi qvinti in 
both feet of man ; this muscle had not up to that time 
been recorded in mankind, but is always present in the 
anthropomorphous apes. The muscles of the hands 
and arms — parts which are so eminently characteristic 
of man — are extremely liable to vary, so as to resemble 

the lowest members of the ‘Proc. B. Irish Academy,* vol. 
Primates. Gradations, also, in x. 1868, p. 124. 
the muscles leading to structures Mr. Champneys in * Journal 

found in animals still lower in of Anat. and Phys.* Nov., 1871, 
the scale, are numerous in the p. 178. 

Lemuroidea. ” * Journal of Anat. and 

^ See also Brof Macalister in Phys.’ May, 1872, p. 421. 
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the corresponding muscles in the lower animu.is.'^^ 
Such resemblances are cither perfect or imperfect ; yet 
in the latter case they are manifestly of a transitional 
natur'>. (Certain variations are more ce mon in man, 
and others in woman, without our being able to assign 
any reason. Mr. Wood, after describing numerous 
variations, makes the following pregnant remark : 
“Notable departures from the ordinary type of the 
“muscular structures run in grooves or directions, 
“which must be taken to indicate some unkno w^ 
“ factor, of much importance to a comprehensiv;' kho^ 
“ ledge of general and scientifig anatomy.’' 

That this unknown factor is reversion to a former 


state of existence may be admitted as in the highest 
degree probable.®* It is quite incredible that a man 


Prof. Macalirtter (ibid. p. 
12]) ba& tabulated his obser- 
vations, and finds ti.at muscular 
abnormalities are most frequent 
in the fore-arms, secondly, in 
the face, lhiT*dh', in the foot, &c. 

'Jlio Per. Dr. 1 faugh ton, 
after giving (‘ Proc. R. Irish 
Academy,’ Juno 27, 1864, p. 
715) a remarkable Cc^se of varia- 
tion in the huuian flexor 2 >oll ids 
longuSf adds, “ This remarkable 
“example shows that man may 
“ sometimes possess the arrauge- 
“ iiieiit of tendons of thumb and 
“fingers characteristic of the 
“ macaque ; but w'hether such a 
“ case should be regarded as a 
“ macaque jmssing upwards into 
“ a man, or a man passing 
“ downw^ards into a macaque, or 
“ as a congenital freak of nature, 
“1 cannot undertake to say.” 
It is. satisfactory to hear so 
capable an anatomist, and so 
embittered an opponent of 


evolutionism, admitting even the 
possibility of either of bis liist 
])roj^o8itions. Prof. Macalister 
lias also described (‘ Proc. R. 
Irish Acad.’ vol. x. 1864, p. 138) 
\’ariation8 in the flexor jpollicis 
loDguSf remarkable from tlieir 
relations to the same muscle in 
the Quadrumana. 

Since the first edition of 
this book appeared, Mr. Wood 
has published anot]icr memoir in 
the ‘Phil. Transactions,’ 1870, 
p. 83, on the varieties of the 
muscles of the human neck, 
shoulder, and chest. He here 
shows how extremely variable 
these muscles are, and how often 
and how closely the variations 
rcs'-'inblo the normal muscles of 
the lower animals. He sums up 
by remarking, “It will be 
“cnc'igh for my purpose if I 
“ have succeeded in shewing the 
“more im|)ortaiit forms which, 
“ when occurring as varieties in 
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Bhonld through mere accident abnormally resemble 
cert^ apes in no less than seven of«his muscles, if 
there had been no genetic connection between them. 
On the other hand, if man is descended from some ape- 
like creature, no valid reason can be assigned why 
certain muscles should not suddenly reappear after an 
interval of many thousand generations, in the same 
manner as with horses, asses, and mules, dark-coloured 
stripes suddenly reappear on the legs, and shoulders, 
iipj^ter an interval of hundreds, or more probably of 
tnouSinirds of generations. 

These various cases^ of reversion are so closely 
related to those of rudimentary organs given in the 
first chapter, t)iat many of them might have been 
indifferently introduced either there or here. Thus a 
human uterus furnished with cornua may be said to 
represent, in a rudimentary condition, the same organ 
in its normal state in certain mammals. Some parts 
which are rudimentary in man, as the os coccyx in 
both sexes, and the mammmin the male sex, are always 
present; whilst others, such as the supracondyloid 
foramen, only occasionally appear, and therefore might 
have been introduced under the head of reversion. 
These several reversionary structures, as well as the 
strictly rudimentary ones, reveal the descent of man 
from some lower form in an unmistakable manner. 

Correlated Variation ;, — In man, as in the lower 
animals, many structures are so intimately related, 

“the human subject, tend to “Darwinian principle of rever- 
“ exhibit in a sufficiently marked “ sion, or law of inheritance, in 
“ manner what maybe considered “ this department of anatomica] 
“ as proofs and examples of the “ science.” 
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that when one part varies bo does another, without onr 
being able, in %ost cases, to assign ai y reason. We 
cannot s tV wheth ei the one part governs the othe^, or 
whether both a.re governed by some ea. er fleveloppd 
part. Various monstrosities, as I. Geoffroy repeated 1> 
insists, are thus intimately connected. HomcdogouH 
structures are particularly liable to change together, 
as we see on the opposite Bides of the body, and in 
the upper and lo^er extremities. Meckel long ago 
remarked, that when the muscles of the arm dep^gj^ 
from their proper type, they almost always imitate 
those of the leg ; and so, conversely, with the muscles 
of the legs. The organs of sight and hearing, the teeth 
and hair, the colour of the skin and of the hair, colour 
and constitution, are more or less C/orrelated.®* Pro- 
fessor Schaaffhausen first drew attention to the relation 
apparently exist ’ng between a muscular frame and the 
strongly -pronounced supra-orbital ridges, which are so 
characteristic of the lower races of man. 

Besides the variations which can be grouped with 
more or less probability under the foregoing heads, 
there is a large class of variations which may be 
provisionally called spontaneous, for to our^ ignorance 
they appear to arise without any exciting cause. It 
can, however, be shewn that such variations, whether 
consisting of slight individual ditierences, or of 
strongly-marked and abrupt deviations of structure, 
depend much more on the constitution of the organism 
than on the nature of the conditions to which it has 
been subjected.®® 

“ The anthoritiea for these Domestication,’ vol. ii. pp. 320- 
several statements aro given in 335. 

my * Variation of Animals under “ This whol« subject has been 

1 
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Bate of Increase — ^OWilised populations iiaye been 
kno'wn under fayourable conditions, as^in the United 
States, to double their numbers in twenty-five years ; 
and, according to a calculation, by Euler, this might 
occur in a little over twelve years.®^ At the former 
rate, the present population of the United States 
(thirty millions), would in 657 years cover the whole 
terraq[ueous globe so thickly, that four men would have 
to stand on each square yard of surface. The primary 

fundamental check to the continued increase of man 
is the difficulty of gaining subsistence, and of living in 
comfort. We may infer that this is the case from 
what we see, for instance, in the United States, where 
subsistence is easy, and there is plenty of room. If 
such means were suddenly doubled in Great Britain, 
our number would be quickly doubled, WHh civilised 
nations this primary check acts chiefly by restraining 
marriages. The greater death-rate of infants in the 
poorest classes is also very important ; as well as the 
greater mortality, from various diseases, of the inhabi- 
tants of crowded and miserable houses, at all ages. 
The effects of severe epidemics and wars are soon 
counterbal^ced, and more than counterbalanced, in 
nations placed under favourable conditions. Emigra- 
tion also comes in aid as a temporary check, but, with 
the extremely poor classes, not to any great extent 
There is reason to suspect, as Malthus has remarked, 
that the reproductive power is actually less in barbar- 
ous, than in civilised races. We know nothing 


iiscussed in cliap. xxiii. vol. ii. ‘Essay on the Principle of Popu- 
[)f my ‘ Variation of Animals lation,’ by the Eev. T. Malthus, 
and Plants under Domestication,* vol. i. 1826, p. 6, 617. 

^ See the ever memorable 
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positively on |l:is head, for with savages no censiis has 
been taken; but ffom Hho concurrent testimony of 
missionaries, and of others who hare long resided with 
such people, it appears that their families are usually 
small, and large ones rare. This may be partly 
accounted for, as it is believed, by the women suckling 
their infants during a long time ; but it , is highly 
probable that savages, who often suffer much hardship, 
and who do not obtain so much nutritious food as 
civilised men, would be actually less prolific. I 
shewn in a former work,®® that all our domesticated 
quadrupeds and birds, and all our cultivated plants, 
are more fertile than the corresponding species in a 
state of nature. It is no valid objection to this con- 
clusion that animals suddenly supplied with an excess 
of food, or when grown very fat ; and that most plants 
on suddeh removal from very poor to very rich soil, are 
rendered mort or less sterile. We might, therefore, 
expect that civilised men, who in one sense are highly 
domesticated, would be more prolific than wild men. 
It is also probable that the increased fertility of 
civilised nations would become, as with our domestic 
animals, an inherited character : it is at 4east known 
that with mankind a tendency to produce twins runs 
in families.®® 

Notwithstantiing that savages appear to be less 
prolific than civilised people, they would no doubt 
rapidly increase if their numbers were not by some 
means rigidly kept down. The Santali^ or hill-tribes . 
of India, have recently afforded a good illustration of 

“ * Variation of Animals and ® Mr. Sedgwick, ‘British and 
Plants under Domestication,’ Foreign Medico-Chirurg. Bo- 
voL ii. pp. 111-113, 163. view/ July, 1863, p. 170. 
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this fact; for, as shewn by Mr. Hunter, they have 
increased at an extraordinary rate since vaccination 
has been introduced, other pestilences mitigated, and 
war sternly repressed. This increase, however, would 
not have been possible had not these rude people spread 
into the adjoining districts, and worked for hire. 
Savages almost always marry; yet there is some 
prudential restraint, for they do not commonly marry 
at the earliest possible age. The young men are often 
ijjired to show that they can support a wife; and 
they generally have first to earn the price with which 
to purchase her from h& parents. With savages the 
difficulty of obtaining subsistence occasionally limits 
their number in a much more direct manner than with 
civilised people, for all tribes periodically suffer from 
severe famines. At such times savages are forced to 
devour much bad food, and their health can hardly fail 
to be injured. Many accounts have been published of 
their protruding stomachs and emaciated limbs after 
and during famines. They are then, also, compelled 
to wander much, and, as I was assured in Australia, 
their infants perish in large numbers. As famines are 
periodical, (depending chiefly on extreme seasons, all 
tribes must fluctuate in number. They cannot steadily 
and regularly increase, as there is no artificial increase 
in the supply of food. Savages, when hard pressed, 
encroach on each other’s territories, and wgjr is the 
result ; but they are indeed almost always at war with 
their neighbours. They are liable to many accident 
on land and water in their search for food ; and in 
some countries they suffer much from the larger beasts 

‘ The Annals of Rural Bengal,' by W. W. Hunter, 1868 , p. 
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of prey. Even in India, districts bave been d-^popn- 
lated by the ravages of tigers. 

Mai thus has disoussea these several checks, but he 
does LK)t lay stress enough on what probably tlje 
most important of all, namely infantioido, especially of 
female infants, and tne habit of procuring abortion. 
These practices now prevail in many quarters of the 
woi’ld; and infanticide seems formerly to have pre- 
vailed, as Mr. M/Leiman®^ has shewn, on a still morg,^^ 
extensive scale. These practices appear to 
originated in savages recognising the difficulty, or 
rather the impossibility of supporting the infants 
that are born. Licentiousness maj’ also be added to 
the foregoing checks ; but thio does not follow from 
failing means of subsistence ; though there is reason 
to believe that in some cases (as in Japan) it has been 
intentionally encouraged as a means of keeping down 
the population. 

If we look back to an extremely remote epoch, before 
man had arrived at the dignity of manhood, he would 
have been guided more by instinct and less by reason 
than are the lowest savages at the present time. Our 
early semi-haman progenitors would not hai?e practised 
infanticide or polyandry ; for the instincts of the lower 
animals are never so perverted as to lead them re- 


‘ Primitive Marriage,’ 1865. 

A writer in the * Spectator ’ 
(March 12th, 1871, p. 320) com- 
ments as follows on this pas- 
sage : — “ Mr. Darsviu finds him- 
“ self comi)elled to reintroduce a 
“ new doctrine of the fall of man. 

He shews that the instincts of 
“ the higher animals are far 
“ nobler than the habits of 
“savage races of men, and he 


finds himself, therefore, com- 
“ pelled to re-introduce, — in a 
“ form of the substantial ortho- 
“doxy of which he api^ears to 
“ be quite unconsciOus, — and to 
‘‘ introduce as a scientific hypo- 
“ thesis the doctrine that man’s 
“ gain of knowledge was the 
“ cause of a temporary but long- 
“ enduring moral deterioration, 
“ as indicated by the many foul 



16 

gularly to destroy their own offspring, or to be quite 
devoid of jealousy. There would have been no pru- 
dential restraint from marriage, and the sexes would 
have freely united at an early age. Hence the pro- 
genitors of man would have tended to increase rapidly ; 
but checks of some kind, either periodical or constant, 
must have kept down their numbers, even more severely 
than with existing savages. What the precise nature 
of these checks were, we cannot say, any more than 
most other animals. We know that horses and 
cattle, which are not extremely prolific animals, when 
first turned loose in Scfhth America, increased at an 
enormous rate. The elephant, the slowest breeder of 
all known animals, would in a few thousand years stock 
the whole world. The increase of . every species of 
monkey must be checked by some means , but not, as 
Brehm remarks, by the attacks of beasts of prey. No 
one will assume that the actual power of reproduction 
in the wild horses and cattle of America, was at first in 
any sensible degree increased ; or that, as each district 
became fully stocked, this same power was diminished. 
No doubt in this case, and in all others, many checks 
concur, andydifferent checks under different circum- 
stances ; periodical dearths, depending on unfavourable 
seasons, being probably the most important of all. So 
it will have been with the early progenitors of man. 

Naiural Selection , — We have now seen that man is 
variable in body and mind ; and that the variations are 

“ customs, especially as to mar- through his snatching at a 
“ riage, of savage tribes. What “ knowledge forbidden him by 
“does the Jewish tradition of “his highest instinct assert 
“ the moral degeneration of man “ beyond thia ^ ^ 
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induced, either directly or indirectly, by the same 
general causes, and obey the same general laws, as with 
the lower animals. Man has spread widely over the 
face of the earth, and must have been exposed, daring 
his incessart migrations,^® to the most diversified 
conditions. The inhabitants of Tierra del Fuego, the 
Cape of Good Hope, and Tasmania in the one hemi- 
sphere, and of the Arctic regions in the other, must 
have passed through many climates, and changed their 
habits many times, befoie they reached their preg^i^ 
homes.®^ The early progenitors of man must also have 
tended, like all other animals, to have increased beyond 
tlieir means of subsistence ; they must, therefore, 
occasionally have been exposed to a struggle for exis- 
tence, and consequently to the rigid law of natural 
selection. Beneficial variations of all kinds will thus, 
either occasionally or habitually, have been preserved 
and injurious ones eliminated. I do not refer to 
strongly-marked deviations of structure, which occur 
only at long intervals of time, but to mere individual 
differences. We know, for instance, that the muscles 
of our hands and feet, which determine our powers of 
movement, are liable, like those of the loT^r animals,®® 
to incessant variability. If then the progenitors of 
man inhabiting any district, especially one ufidergoing 
some change in its conditions, were divided into two 

** See some good remarks to roidta’ (‘Transact. Zoolog. Soc.* 
this effect by W. Stanley Jevons, vol. vii. 1869, pp. 96-98) say, 
“A Deduction from Darwin’s “some muscles are so irregular 
“ Theory,” ‘ Nature,’ 1869, p. “ in their distribution that they 
231. “ cannot be well classed in any 

Latham, ‘ Man and his “ of the above groups.” These 
Migrations,’ 1851, p. 135. muscles differ even on the 

® Messrs. Murie and Mivart opposite sides of the same 
in their ‘ Anatomy of the X^emu- individuaL 
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equal bodies, the one half which included all the 
individuals best adapted by their powers of movenoient 
for gaming subsistence, or for defending themselves, 
would on an average survive in greater numbers, and 
procreate more offspring than the other and less well 
endowed half. 

Man in the rudest state in which he now exists is 
the most dominant animal that has ever appeared on 
this earth. He has spread more widely than any other 
organised form ; and all others have yielded 
before him. He manifestly owes this immense 
superiority to his intellectual faculties, to his social 
habits, which lead him to aid and defend his fellows, 
and to his corporeal structure. The supreme impor- 
tance of these characters has been proved by the final 
Arbitrament of the battle for life. Through his powers 
of intellect, articulate language has been evolved ; and 
on this his wonderful advancement has mainly depended. 
As Mr. Chauncey Wright remarks a psychological 
^ analysis of the faculty of language shews, that even 

the smallest proficiency in it might require more 
“ brain power than the greatest proficiency in any 
“ other direetion.’* He has invented and is able to use 
various weapons, tools, traps, &c., with which he defends 
himself, kills or catches prey, and otherwise obtains 
food. He has made rafts or canoes for fishing or 
crossing over to neighbouring fertile islands. He has 
discovered the art of making fire, by which hard and 
stringy roots can be rendered digestible, and poisonous 
roots or herbs innocuous. This discovery of fire, 
probably the greatest ever made by man, excepting 

•• Limit* of Natural SelectioiL * North American Ktview/ Oct* 
1870, p. 296. 
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language, dates from before the lawn of hi tory, 
These several inventions, by which man in the rudest 
state h8« become so pre-eminent, are the direct results 
of the development of his powers observation, 
memory, curiosity, imagination, and reason. I cannot, 
therefore, understand how it is that Mr. Wallace®^ 
maintains, that “ natural seioction could only have 
“ endowed the savage with a brain a litile superior to 
‘‘ that of an ape.’' 

Although the intellectual powers and social habi^J^lS 
man are of paramount importance to him, we must not 
underrate the importance of fiis bodily structure, to 
which subject the remainder of this chapter will be 
devoted ; the development of the intellectual and social 
or moral faculties being discussed in a later chapter. 

Even to hammer with precision is no easy matter, as 
every one who has tried to learn carpentry will admit. 
To throw a stone with as true an aim as a Euegian in 
defending himself, or in killing birds, requires the most 
consume ate perfection in the correlated action of the 

‘ Quarterly Keview,’ April deduced from the Theory of 

1869, p. 392. * This aubject is Natural Selection,’ originally 

more fully discussed in Mr. published in the ‘«^nthropologi- 

Wallace’s ‘ Contributions to the cal Review,’ May 1864, p. clviii. 

2’heory of Natural Selection,’ I cannot here resist quoting a 

1870, in which all the essays most just remark by Sir J. 

referred to in tliis work are re- Lubbock (‘ Preiiistoric Times,’ 

published. The ‘Essay on 18G5, p. i 70) in reference to this 
Man,’ has been ably criticised paper, namely, that Mr. Wallace, 

by Prof. Claparedt', one of the “ with characteristic uiiselfish- 

most distinguished zoologists in “ noss, ascribes it (i.e. the idea 

Europe, in an article puhllsficd “of natural selectiou) Jinreserv- 

in the ‘ Bibliotheqae Univer- “ edly to Mr. Darwin, although, 

Belle,’ June 1870. The remark “ as is well known, he struck 

quoted in my text will surprise “ out the idea independently, 

every one who has read Mr. “and published it, though not 

Wallace’s celebrated paper on “ with the same elaboration, at 

* The Origin of Human Races “ the same time.” 
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muscles of the hand, arm, and shoulder, and, further, a 
fine sense of touch. In throwing a stone or spear, and 
in many other actions, a man must stand firmly on his 
feet ; and this again demands the perfect co-adaptation 
of numerous muscles. To chip a flint into the rudest 
tool, or to form a barbed spear or hook from a bone, 
demands the use of a perfect hand ; for, as a most 
capable judge, Mr. Schoolcraft,®® remarks, the shaping 
fragments of stone into knives, lances, or arrow-heads, 
ISi^ws extraordinary ability and long practice.” This 
is to a great extent proved by the fact that primeval 
men practised a division of labour ; each man did not 
manufacture his own flint tools or rude pottery, but 
certain individuals appear to have devoted themselves 
to such work, no doubt receiving in exchange the 
produce of the chase. Archaeologists are convinced 
that an enormous interval of time elapsed before our 
ancestors thought of grinding chipped flints into 
smooth tools. One can hardly doubt, that a man-like 
animal who possessed a hand and arm sufficiently 
perfect to throw a stone with precision, or to form a 
flint into a rude tool, could, with sufficient practice, as 
far as mechanical skill alone is concerned, make almost 
anything which a civilised man can make. The 
structure of the hand in this respect may be compared 
with that of the vocal organs, which in the apes are used 
for uttering various signal'CrieB, or, as in one genus, 
musical cadences ; but in man the closely similar vocal 
organs have become adapted through the inherited 
effects of use for the utterance of articulate language. 

“ Quoted by Mr, Lawson Journal of Medical Science/ 
Tait in his ‘Law of Natural Feb, 1869, Dr, Keller is like- 
Belection,’ — * Dublin Quarterly wise quoted to ^ eflect. 
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Turning now to the nearest allies of men, and 
therefore to the best representatives of our early 
progenitors, we find that the hands of the Qua^rumana 
are constructed on the same genera! ’^ ittern as our 
own, but are far less perfectly adapted for diversified 
uses. Their hands do not serve for locomotion so well 
as the feet of a dog ; as may be seen in such monkeys 
as the chimpanzee orang, which walk on the outer 
margins of the palms, or tie knuckles.®® Their 
hands, howler, are admirably adapted for cl^ 
trees. Monkeys seize thin branches or i:upes^;..l«r?Ch the 
thumb on one side and the fingers and palm on the 
other, in the same manner as we do. They can thus 
also lift rather large objects, such the neck of a 
bottle, to their mouths. Baboons turn over stones, 
and scratch up roots with their hands. They seize 
nuts, insects, or other small objects with the thumb in 
opposition to tne fingers, and no doubt they thus 
extract eggs and the young from the nests of birds, 
Americau monkeys beat the wild oranges on the 
branches until the rind is cracked, and then tear it off 
with the fingers of the two hands. In a wild state they 
break open- hard fruits with stones. Othet monkeys 
open mussel-shells with the two thumbs. With their 
fingers they pull out thorns and burs, and hunt for 
each other’s parasites. They roll down stones, or 
throw them at their enemies: nevertheless, they are 
clumsy in these various actions, and, as I have mysell 
seen, are quite unable to throw a stone with precision. 

It seems to me far from true that because objects 
^^are grasped clumsily” by monkeys, much less 

specialised organ of prehension ” would have served 
• Owen, * Anatomy of Vertebratea,* vol, iiL p. 7L 
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them equally well with their present hands. On the 
contrary, I see no reason to doubt that more perfectly 
constructed hands would have been an advantage to 
them, provided that they were not thus rendered less 
fitted for climbing trees. We may suspect that a 
hand as perfect as that of man would have been dis- 
advantageous for climbing; for the most arboreal 
monkeys in the world, namely, Ateles in America, 
Colobus in Africa, and Hylobates in Asia, are either 
!!!LMimbless, or th^r toes partially cohere, 8^ that their 
limbs are converted into mere grasping hooks.’^ 

As soon as some ancient member in the great series 
of the Primates came to be less arboreal, owing to a 
change in its manner of procuring subsistence, or to 
some change in ' the surrounding conditions, its habitual 
manner of progression would have been modified ; and 
thus it would have been rendered more strictly quad- 
rupedal or bipedal. Baboons frequent hilly and rocky 
districts, and only from necessity climb high trees ; 
and they have acquired almost the gait of a dog. Man 
alone has become a biped ; and we can, I think, partly 
see how he has come to assume his erect attitude, 
which forms one of his most conspicuous characters. 
Man could not have attained his present dominant 
position in the world without the use of his hands, 

‘Quarterly Heview,’ April (Brehm, ‘ Thierleben,’ B. i. s. 
18(>9, p. 392. 60), but whether a better 

in Hylobates syndactylus, climber than the species of the 
as the name exprchses, two of allied genera, I do not know, 
the toes regularly cohere ; and It deserves notice that the feet 
this, as Mr. Blyth informs me, of the sloths, the most arboreal 
is occasionally the c,a8e with the animals in the world, are won- 
toos of IL ayilis, lar, and Uucis" derfully hook-like. 
cm. Colohus is strictly arbo- ” Brehm, ‘Thierleben,* B, i 
real and extraordinarily active a. 80 . 
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which are so adirirably adapted to act in obedience to 
his will. Sir 0. Bell’® insists that " the hand supplies 
‘‘all instruments, and by its correspondence with the 
“ intell ct gives him universal dominion.*’ But the 
hands and arms could hardly have ijecome perfect 
enough to have manufactured weapons, or to have 
hurled stones and spears with a true aim, as long as 
they were habitue lly usei for locomotion and for 
supporting the whole weight of the body, or, as before 
remarked, so long as they were especially fitted 
climbing trees. Such rough treatment would alyi, 
have blunted the sense of t#uch, on which 
delicate use largely depends. From these causes J 
it would have been an advantage to man to ber 
biped ; but for many actions it is indispensa^^ mastoi( 
the arms and whole upper part of the bodysuit Qf 
free; and he must for this end stand firifiiy jj. 
feet. To gain his great advantage, the feet have bet\-- 
rendered flat; and the great toe has been peculiarly 
modified though this has entailed the almost complete 
loss of its power of prehension. It accords with the 
principle of the division of physiological labour, pre- 
vailing throughout the animal kingdom, that as the 
hands became perfected for prehension, the feet should 
have become perfected for support and locomotion. 
With some savages, however, the loot has not 
altogether lost its prehensile power, as shewn by 
their manner of climbing trees, and of using them in 
other ways.’* 

“ The Hand,” &c. ‘Bridge- tiirliche Schopfungsgeschichte,* 
water Treatise,’ 1833, p. 38. 1868 s. 507. Dr. Buchner 

nSckel has an excellent ( ‘ Conf^reutites sur la Thdorie 
discussion on the steps by which Darwinienno,* 1869, p. 135) has 
man became a biped : ‘ Na- given good cases of the use of 
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them^® equally well with their present hands. On the 
contrary, I see no reason to doubt that more perfectly 
constructed hands would have been an advantage to 
them, provided that they were not thus rendered less 
fitted for climbing trees. We may suspect that a 
hand as perfect as that of man would have been dis- 
advantageous for climbing; for the most arboreal 
monkeys in the world, namely^ Ateles in America, 
Colobus in Africa, and .Hylobates in Asia, are either 
fcftimbless, or the^r toes partially cohere, m that their 
limbs axe converted into mere grasping hooks.'^^ 

As soon as some ancient member in the great series 
of the Primates came to be less arboreal, owing to a 
change in its manner of procuring subsistence, or to 
some change in the surrounding conditions, its habitual 
manner of progression would have been modified : and 
thus it would have been rendered more strictly quad- 
rupedal or bipedal. Baboons frequent hilly and rocky 
districts, and only from necessity climb high trees 
and they have acquired almost the gait of a dog. Man 
alone has become a biped ; and we can, I think, partly 
see how he has come to assume his erect attitude, 
which forms one of his most conspicuous characters. 
Man could not have attained his present dominant 
position in the world without the use of his hands, 

‘ Quarterly Review,* April (Rrehm, ‘ Thierleben,* B. i. g. 
18(^9, p. 392. 50), but whether a better 

In Hylobates syndactylus^ climber than the species of the 
as the name expresses, two of allied genera, I do not know, 
the toes regularly cohere ; and It deserves notice that the feet 
this, as Mr. Blyth informs me, of the sloths, the most arboreal 
is occasionally the c^ise with the animals in the world, are won- 
tocs of H agiliSf lar, and Uucis- derfully hook-like. 

CUB, Colobus is strictly arbo- ” Brehm, ‘Thierleben,* B. L 
real and extraordinarily active s. 80 . 
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which are so adnuirably adapted to act in obedience to 
his will. Sir 0. BelP^ insists that " the hand stipplies 
“ all instruments, and by its correspondence with the 
inte^h ct gives him universal dominion/* But the 
hands and arms could hardly have become perfect 
enough to have manufactured weapons, or to have 
hurled stones and spears with a true aim, as long as 
they were habitually useA for locomotion and for 
supporting the whole weight of the body, or, as before 
remarked, so long as thi;y were especially fitted f'^'* 
climbing trees. Such rough treatment would al 
have blunted the sense of t#uch, on which t) 
delicate use largely depends. From these causes 
it would have been an advantage to man to ber 
bi^ed; but for many actions it is indispenso’’ 
the arms and whole upper part of the body 
free ; and he must for this end stand 
feet. To gain .his great^adiaatftge, the feet have beb. 
rendered flat ; and 'tKe great toe has been peculiarly 
modified, though this has entailed the almost complete 
loss of its power of prehension. It accords with the 
principle of the division of physiological labour, pre- 
vailing throughout the animal kingdom, that as the 
hands became perfected for prehension, the *feet should 
have become perfected for support and locomotion. 
With some savages, however, the foot has not 
altogether lost its prehensile power, as shewn by 
their manner of climbing trees, and of using them in 
other ways.^* 

“The Hand,” &c. ‘Bridge- turliche Schdpfungsgeschichte.* 
water Treatise, » 1833, p. 38. 1868 s. 507. Dr. Biicimer 

‘ H^kel has an excellent ( ‘ Conf^rendlte siir ik Th4orie 
discussion on the steps by which Harwinienno,* 1869, p. 135) has 
man became a biped : ‘ JSTa- given good cases of the use of 
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If it be an advantage to man to stand firmly on his 
feet and to^have his hands and arms free, of which, 
from his pre-eminent success in the battle of life 
there can be no doubt, then I can see no reason why it 
should not have been advantageous to the progenitots 
of man to have become more and more erect or bipedal. 
I They would thus have been better able to defend 
I themselves with stones or*clubs, to attack their prey, 
' or otherwise to obtain food. The best built individuals 
. Duld in the long run have succeeded hist, and have 
Tvived in larger numbers. If the gorilla and a few 
ed forms had becolue extinct, it might have been 
'd, with great force and apparent truth, that an 
^ could not have been gradually converted from a 
ed into a biped, as all the individuals in an 
ite condition would have been miserably 
.ucd tor -pJ^ression. But we know (and this is 
well worthy of reflect^c)tr^^Jb«^t the anthropomorphous 
apes are now actually in an intermediate condition ; 
and no one doubts that they are on the whole well 
adapted for their conditions of life. Thus the gorilla 
runs with a sidelong shambling gait, but more 
commonly^ progresses by resting on its bent hands. 
The long-armed apes occasionally use their arms like 
crutches, swinging their bodies forward between them, 

4 and some kinds of Hylobates, without having been 
taught, can walk or run upright with tolerable quick- 
ness ; yet they move awkwardly, and much less 
securely than man. We see, in short, in existing 

the foot as a prehensile organ allude in the following parar 
by man; and has^also written graph: see also Owen (‘Ana- 
on the manner of progression tomy of Vertebrates,* vol. iU. p. 
of the higher apes, to which I 71) on this latter subject. 
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monkeys a manner of progression intermediate between 
that of a (juadruped biped j but, as an un- 

prejudiced judge’^ insists/the anthropomorphous apes 
approach in structure more nearly to the bipedal than 
to the quadrupedal type. 

As the progenitors of man became more and more 
erect, with their hands and arms more and more 
modified for prehension aiW other purposes, with their 
feet and legs at the same time transformed for firm 
support and progression, endless other changes 
structure would have become necessary. The pelvis 
would have to be broadened, the spine peculiarly 
curved, and the head fixed in an altered position, all 
which changes have been attained by man. Prof. 
Schaaff hausen^® maintains that ^‘the powerful mastoid 
processes of the human skull are the result of his 
“ erect position ; ” and these processes are absent in 
the orang, chimpanzee, &c., and are smaller in the 
gorilla than in man. Various other structures, which 
appear connected with man's erect positio^ 
here have been added. It is very di^culF to decide 
how far these c^riektcd^modifestfolS are the result of 
natural selection, and how far of the inhejj.te^ effects 
the mcreased use of certain parts, or of the action 
of one part on another. No doubt these means of 
change often co-operate: thus when certain muscles, 
and the crests of hone to which they are attached, 
become enlarged by habitual use, this shews that 

® I^of. Broca, La Constitu- thropologicalBeview, ’Oct. 1868, 
tion des Vert^bres caudales; p. 428. Owen ('Anatomy of 
1 QI 70 d’An^hropologie,’ vertebrates,* vol. ii, 1866, p. 

^ w * R* popy)* on thi mastoid processes 

'On the Primitive Form in the higher apes, 
ot the Skull,’ transla^ in * ^ 
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certain actions are habitually performed and must be 
serviceable. Hence the individuals which performed 
them best, would tend to survive in greater numbers. 

The free use of the arms and hands, partly the 
cause and partly the result of man’s erect position, 
appears to have led in an indirect manner to other 
modifications of stiucture. The early male forefathers 
of man were, as previously .stated, probably furnished 
with great canine teeth ; but as they gradually ac- 
'"uired the habit of using stones, clubs, or other 
weapons, for fighting with their enemies or rivals, 
they would use their j^ws and teeth less and less. In 
this case, the jaws, together with the teeth, would 
become reduced in size, as we may feel almost sure 
from innumerable analogous cases. In a future 
chapter we shall meet with a closely parallel case, in 
the reduction or complete disappearance of the canine 
teeth in male ruminants, apparently in relation with 
the development of their horns; and in horses, in 
relation to their habit of fighting with their incisor 

teeth anu 

In the adul7 y:th?;o_pomorphoii- »s 

Riitimeyer,” and others, have insisted, it is the effect 
on the skull of the great development of the jaw- 
muscles that causes it to differ so greatly in many 
respects from that of man, and has given to these 
animals “ a truly frightful physiognomy.” Therefore, 
as the jaws and teeth in man’s progenitors gradually 
become reduced in size, the adult skull would have 
come to resemble more and more that of existing man. 
As we shall hereafter see, a great reduction of the 

" ‘ Die Greni^n der Thierwelt, eine Betrachtung zu Darwin’a 
Dehre,’ 1868 . b. 61, 
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canine teeth in the males would ali^ost certainly affect 
the teeth of the females through inheritance^ 

As the larions a^enta^ faculties gradually developed 
themselves the would almost certainly become 

larger. No one, I presume, doubts hat the large 
proportion which the size of man's brain bears to his 
body, compared to the same proportion in the gorilla 
or orang, is closely connected with his higher mental 
powers. We meet with closely analogous facts with 
insects, for in ants the cerebral ganglia are of extra^^ 
ordinary dimensions, and in all the Hymenoptera thMiJ^ 
ganglia are many times larger than in the less 
intelligent orders, such as beetles.’® On the other 
hand, no one supposes that the intellect of any two 
animals or of any two men can be accurately gauged 
by the cubic contents of their skulls. It is certain 
that there may be extraordinary mental activity with 
an extremely small absolute mass of nervous matter: 
thus the wonderfully diversified instincts, mental 
powers, and affections of ants are notorious, yet their 
cerebral ganglia are not so large as the quarter of a 
small pin’s head. Under this point of view, the brain 
of an ant is one of the most marvellr'^TS atoms of 
matter in the world, perhaps more so that the brain 
of a man. 

The belief that there exists in man some close 
relation between the size of the bram and the develop- 
ment of the intellectual faculties is supported by the 
comparison of the skulls of savage and civilised races, 

Dujardin, ‘ Annales des Sc, 1870, p. 14. My son, Mr. F. 
Nat.’ 3rd series Zoolog. tom. Blurwin, dissected for me the 
xiv, 1850, p, 203, See also cerebral ganglia of the Formica 
Mr. Lowne, * Anatomy and rufa, 

Phy|^ of the Musca vomitoriaf 
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of ancient and modern people, and by the analogy of 
the whole vertebrate series. Dr. J. Barnard Davis 
has proved,’® by many careful measurements, that the 
mean internal capacity of the skull in Europeans is 
92 '3 cubic inches; in Americans 87 *5; in Asiatics 
87*1; and in Australians only 81 • 9 cubic inches. 
Professor Broca*® found that the nineteenth century 
skulls from graves in Paris were larger than those 
from vaults of the twelfth century, in the proportion of 
1484 to 1426; and that the increased size, as ascer- 
tained by measurements, was exclusively in the frontal 
part of the skull — the geat of the intellectual faculties. 
Prichard is persuaded that the present inhabitants of 
Britain have much more capacious brain-cases than 
the ancient inhabitants. Nevertheless, it must be 
admitted that some skulls of very higii antiquity, such 
as the famous one of Neanderthal, are well developed 
and capacious.*' With respect to the lower animals, 
M. E. Lartet,*® by comparing the crania of tertiary 
and recent mammals belonging to the same groups, 
has come to the remarkable conclusion that the brain 

7» i p^^^osophical Trarisac- in mind and body, who would 

tions,’ 1S69, n. have been promptly eliminated 

‘Les fe(51ectioilS,* - dil.- 'P. ' in the savage state. On the 

Broca, ‘Revue d’Antliropologies,* otlier hand, with savages, the 

1873 ; see also, as quoted in C. average includes only the more 

Vogt’s ‘ Lectures on Man,* Eng. capable individuals, who have 

translat, 18G4, pp. 88, 90, been' able to survive under ex- 

Prichard, ‘ Phye. Hist, of Man- tremely hard conditions of life, 

kind,* vol. i. 1838, p. 305. Broca thus explains the other- 

In the interesling article wise inexplicable fact, that the 

just referred to, Prof. Broca has mean capacity of the skull of 

well remarked, that in civilised the ancient Troglodytes of Loz^re 

nations, the average capacity’ of is greater than that of modem 

the skull must be lowered by Erenchmen. 

the ])reservation of a consider- ‘ Comptes-rendus des Sci- 

Abl© number of individuals, weak ences,* &c., June 1, 1868. # 



Chap. U. MAj^NJER OF DBVELOI^MBNT. H 

is generally larger and the convolutions are more 
complex in the more recent forms. On the other 
hand, I have shewn®' that the brains of domestic 
rabb:^a are conwiderably reduced in bulk, in com- 
parison with those of the wild rabbit or hare ; and 
this may be attributed to their having been closely 
confined during many generations, so that they have 
exerted their intellect, instincts, senses and voluntary 
movements but littJe. 

The gradually increasing weight of the brain aj^ 
skull in man must have influenced the development or 
the supporting spinal column, rjjore especially whilst he 
was becoming erect. As this change of position was 
being brought about, the internal pressure of the 
brain will also have influenced the form of the skull ; 
for many facts shew how easily the skull is thus 
affected. Ethnologists believe that it is modified by 
the kind of < radle in which infants sleep. Habitual 
spasms of the muscles, and a cicatrix from a severe 
burn, have permanently modified the facial bones. In 
joung persons whose heads have become fixed either 
sideways or backwards, owing to disease, one of the 
two eyes has changed its position, and the shape of 
the skull has been altered apparently bjr tlfe pressure 
of the brain in a new direction.®* I have 

^ ‘ 'rhe Variation of Animals his own obs%^ions, cases of 
and Plants under of the skull 

tion,* voL i. pp. 124-129. , from the hea®eing fixed in au 

^ SchaaU hausen gives | from unnatural pcK)n. He believes 
Blumenbach and Busch, ^ the that in ceam trades, such as 
cases of the spasms and cic.atrix, that of a J^aker, where the 
Review,? Oct. head is hajpally held forward, 
1868, p. 420. Dr. Jarrold Q* An- the forejEd becomes more 
thropologia,’ 1808, pp, 116,! 116) roundedjid prominent* 
adduces from Camper and from ^ 
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with long-eared rabbits even so trifling a cause as the 
lopping forward of one ear drags forward almost every 
bone of the skull on that side ; so that the bones on 
the opposite side no longer strictly correspond. 
Lastly, if any animal were to increase or diminish 
much in general size, without any change in its 
mental powers, or if the mental powers were to be 
much increased or diminished, without any great 
change in the size of the body, the shape of the skull 
would almost certainly be altered. I infer this from 
iny observations on domestic rabbits, some kinds of 
which have become vQ^y much larger than the wild 
animal, whilst others have retained nearly the same 
size, but in both cases the brain has been much 
reduced relatively to the size of the body. Now I was 
at first much surprised on finding inat in all these 
rabbits the skull had become elongated or dolichoce- 
phalic ; for instance, of two skulls of nearly equal 
breadth, the one from a wild rabbit and the other 
from a large domestic kind, the former was 3*15 and 
the latter 4-3 inches in length.®*^ One of the most 
marked distinctions in different races of men is that 
the skull in some is elongated, and in others rounded ; 
and here the explanation suggested by the case of the 
^Mits may hold good; for Welcker finds that short 
men iinline more to brachycephaly, and tall men to 
“ dolichoceplnly ; ” and tall men may be compared 
with the larger ilmger-dudied^ rabbits, all of which 
have elongated ikulls, or are dolioPhocephalic. 

‘ Variation of Annials,’&c., " (liuoted by Schaafif hausen, 

voL 1. p. 117^ on elongation in ‘ iinthropolog. Review,* OcU 
of the skull; p. 119 on the ISOSjp. 419 . 
ehect of the lopping of o?® o®*’* 
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From tliest: several facts we can nnders^pnd, to a 
certain extent, the meai^ by whic|i the great size and 
more or less rounded "torm of the skull have been 
acquired by man; and these are ch«t>'acters eminently 
distinctive of him in comparison with the lower 
animals. 

Another most conspicuous difference between man 
?nd the lower animals is the nakedness of his skin. 
Whales and porpoises (Cetacea), dugongs (Sirenia) and 
the hippopotamus are naked ; and this may be advsg.^ 
tageous to them for gliding through the water; nor 
would it be injurious to them from the loss of warmth, 
as the species, which inhabit the colder regions, are 
protected by a thick layer of blubber, serving the 
same purpose as the fur of seals and otters. Elephants 
and rhinoceroses are almost hairless; and as certain 
extinct species, which formerly lived under an Arctic 
climate, were covered with long wool or hair, it would 
almost appear as if the existing species of both genera 
had l:»st their hairy covering from exposure to heat 
This appears the more probable, as the elephants in 
India which live on elevated and cool districts are more 
hairy®’ than those on the lowlands. May we then 
infer that man became divested of hair i5:om having 
aboriginally inhabited some tropical land ? That the 
hair is chiefly retained in the mrle sex on the chest 
and face, and in both sexes at the junction of all four 
limbs with the trunk, favours this inference— on the 
assumption that the hair was lost before man became 
erect ; for the parts which now retain most hair would 
then have been most protected from the heat of the 
^un. The crown of the head, however, offers a curious 
« Owen, * Anatomy of Vertebratei^* voh iii. p. 619, 
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exception, for at all times it must have been one of the 
most exposed parts, yet it is thickly clothed with hair. 
The fact, however, that the other members of the order 
of Primates, to which man belongs, although inhabiting 
various hot regions, are well clothed with hair, generally 
thickest on the upper surface,®® is opposed to the sup- 
position that man became naked through the action of 
the sun. Mr. Belt believes ®® that within the tropics it 
is an advantage to man to be destitute of hair, as he is 
’^us enabled to free himself of the multitude of ticks 
(acari) and other parasites, with which he is often 
infested, and which sometimes cause ulceration. But 
whether this evil is of sufficient magnitude to have led 
to the denudation of his body through natural selection, 
may be doubted, since none of the many quadrupeds 
inhabiting the tropics have, as far as I know, acquired 
any specialised means of relief. The view which seems 
to me the most probable is that man, or rather 
primarily woman, became divested of hair for orna- 
r mental purposes, as we shall see under Sexual Selection ; 
and, according to this belief, it is not surprising that 
man should differ so greatly in hairiness from all other 
Primates, for characters, giiined through sexual selec- 


Isidore Gcoffroy Sr.-Hilaire 
remarks (* Hist. JN^at. Generale,’ 
to^. il. ])p. 216-217) on 

tlie head of n an being covered 
with long hair; rlso on the 
upper surfaces of ir^oukeys and 
of other mammals **jng more 
thickly clothed than the lower 
sui'faces. This 1 las likewise been 
observed by various authors. 
Prof. P. Gervais (‘ Hist, Nat. des 
M.ammileres,’ tom. i. 1851, p. 
28), however, states that in the 


Gorilla the hair is tiuuner on the 
back, where it is partly rubbed 
off, than on the lower surface. 

The ‘ Naturalist in Nicara- 
gua,’ 1871, p. 209. As some 
confirmation of Mr. Belt’s view, 
J may quote the following pas- 
sage from Sir W. Denison (‘ Va- 
rieties of Vic('-Hegal Life,’ vol. i. 
1870, p. 440) : “ It is said to bo 
“ a practice with the Australians, 
“ when the vermin get trouble- 
“ some, to singe themselvea.” 
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tion, often differ to an extraordinary degree in ^closely 
related forms. < 

According to a popular impression, the absence of a 
tail io eminently distinctive of man ; bij % as those apes 
which come nearest to him are destitute of this organ, 
its disappearance does not relate exclusively to man. 
The tail often differs remarkably in length within the 
same genus; thus in some species of Macacus it is 
longer tlian the whole body, and is formed of twenty- 
four vertebrae ; in others it consists of a scarcely visibW 
stump, containing only three or four vertebras. In 
some kinds of baboons there ar^ twenty-five, whilst in 
the mandrill there are ten very small stunted caudal 
vertebrae, or, according to Cuvier, sometimes only 
five. The tail, whether it be long or short, almost 
always tapers towards the end ; and this, I presume, 
results from the atrophy of the terminal muscles, 
together with their arteries and nerves, through disuse, 
leading to the atrophy of the terminal bones. But no 
explanation can at present be given of the great 
diversity which often occurs in its length. Here, 
however, we are more specially concerned with the 
complete external disappearance of the tail. ^ Professor 
Broca has recently shewn that the tail in all quadru- 
peds consists of two portions, generally separated 
abruptly from each other ; the basal portion consists 
of vertebrae, more or less perfectly channelled and 
furnished with apophyses like ordinary vertebrae ; 
whereas those of tlie terminal portion are not chan- 

Mr. St. George Mivart, ii. p. 517. Isidore Geoffrey, 

‘ Proc. Zoolug. Sue,’ 1805, pp. ‘ Hist. Nat. G6n.* tom. ii. p. 244. 
502,583. Dr. J. E. Gray, ‘ Oat, ‘Revue d’Anthropologie,* 

Brit, Mus. : Skeletons.’ Owen, 1872 ; ‘ La Oonstitution des 
* Anatomy of Vertebrates,’ vol. Vert^bres candales/ 
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^nelled, are almost smooth, and scarcely resemble true 
vertebrae. A tail, though not externally visible, is 
really present in man and the anthropomorphous apes, 
and is constructed on exactly the same pattern in both. 
In the terminal portion the vertebrae, constituting the 
os coccyx, are quite rudimentary, being much reduced in 
size and number. In the basal portion, the vertebrae 
are likewise few, are united firmly together, and are 
arrested in development ; but they have been rendered 
^.much broader and flatter than the corresponding ver- 
tebrae in the tails of other animals : they constitute 
what Broca calls the aScessory sacral vertebrse. These 
are of functional importance by supporting certain 
internal parts and in other ways ; and their modifica- 
tion is directly connected with the ere t or semi-erect 
attitude of man and the anthropomorphous apes. This 
conclusion is the more trustworthy, as Broca formerly 
held a different view, which he has now abandoned. 
The modification, therefore, of the basal caudal ver- 
tebras in man and the higher apes may have been 
effected, directly or indirectly, through natural selec- 
tion. 

But wh|t are we to say about the rudimentary and 
variable vertebra of the terminal portion of the tail, 
forming the os coccyx f A notion which has often been, 
and will no doubt again be ridiculed, namely, that 
friction has had something to do with the disappear- 
ance of the external portion of the tail, is not so 
ridiculous as it at first appears. Dr. Anderson®® states 
that the extremely short tail of Macacus hrunnem is 
formed of eleven vertebrae, including the imbedded 
basal ones. The extremity is tendinous and contains 
“ ‘ Proc, Zoolog. Soc.,* 1872, p. 210. 
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no vertebrae; this is succeeded by five rudim^'^itarjij, 
ones, so minute that together they are only one line 
and a half in len^fth, afid these are permanently bent 
to o**e side in the shape of a hook. The free part of 
the tail, only a little above an inch in length, includes 
only four mor^ small vertebrae. This short tail is 
carried erect ; but about a quarter of its total length is 
doubled on to itself to the left ; and this terminal part, 
which includes the hook-liko portion, serves to fill up 
“the interspace between the upper divergent portion^ 
* of the calosities ; ” so that the animal sits on it, and 
thus renders it rough and callous. Dr. Anderson thus 
sums up his observations : “ These facts seem to me to 
‘‘ have only one explanation ; this tail, from its short 
“ size, is in the monkey’s way when it sits down, and 
“ frequently becomes placed under the animal while it 
is in this attitude ; and from the circumstance that 
it does not extend beyond the extremity of the ischial 
“ tuberosities, it seems as ii the tail originally had been 
bent round by the will of the animal, into the inter- 
space between the callosities, to escape being pressed 
between them and the ground, and that in time the 
curvature became permanent, fitting in of itself when 
the organ happens to be sat upon.” tinder these 
circumstances it is not surprising that the surface of 
the tail should have been roughened and rendered 
callous, and Dr. Murie,®^ who carefully observed this 
species in the Zoological Gardens, as well as three 
other closely allied forms with slightly longer tails, 
says that when the animal sits down, the tail “ is 
“ necessarily thrust to one side of the buttocks ; and 
‘‘ whether long or short its root is consequently liable 
‘ Proc. Zoolog. Soc.,’ 1872, p, 786. 
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to be rubbed or cbafed.” As we now have evidence 

* 

that mutilations occasionally produce an inherited 
effect,®^ it is not very improbable that in short-tailed 
monkeys, the projecting part of the tail, being function- 
ally useless, should after many generations have 
become rudimentary and distorted, from being con- 
tinually rubbed and chafed. Wo see the projecting 
part in this condition in the Macaeus hrunneus, and 
absolutely aborted in the M. ecaudatiis and in several 
of the higher apes. Finally, then, as far as we can 
fadge, the tail has disappeared in man and the anthro- 
pomorp]ious apes, owin^to the terminal portion having 
been injured by friction during a long lapse of time ; 
the basal and embedded portion having been reduced 
and modified, so as to become suitable to the erect or 
semi-erect position. 

I have now endeavoured to shew that some of the 
most distinctive characters of man have in all proba- 
bility been acquired, either directly, or more commonly 
indirectly, through natural selection. We should bear 
in mind that modifications in structure or constitution 
which do not serve to adapt an organism to its habits 
of life, to the food which it consumes, or passively to 
the surrounding conditions, cuiinot have been thus 
acquired. We must not, however, be too confident in 
deciding what modifications are of service to eacfi 

1 allude to Dr. Brown- have occasion to refer to Mr. 
S^quard’s ohservations on the Salvin’s iiitorestmg case of the 
transmitted etfoct of an opera- apparently inherited effects of 
tion causing epilepsy in guinea- mot-mots biting off the barbs of 
pigs, and likcwhe more recently their own tail-feathers. See also 
on the analogous effects of cut- on the general subject ‘Variation 
ting the sympathetic nerve in of Animals and Plants under l)o- 
the neck. 1 shall hereafter mestication,’ vol. ii. pp. 22-24. 
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being : we should remember how little we know 
the use of many parts, or what changes in the blood 
or tissues may serve to fit an organism for a new 
climate or new kinds of food. Nor mns^ we forget the 
principle of jorrelation, by which, as Isidore (reofiVoy 
has shewn in the case of man, many strange deviations 
of structure are tied together. Independently of 
correlation, a change in one part often leads, through 
the increased or decreased use of other parts, to other 
changes of a quite unexpected nature. It is also well 
to reflect on such facts, as the wonderful growth of 
galls on plants caused by the gpison of an insect, and 
OL the remarkable changes of colour in the plumage of 
parrots when fed on certain fishes, or inoculated with 
the poison of toads for we can thus see that the 
fluids of the system, if altered for some special purpose, 
might induce other changes. We should especially 
bear in mind that modifications acquired and continually 
used during past ages for some useful purpose, would 
probably become firmly fixed, and might be long 
in her i ted. 

Thus a large yet undefined extension may safely be 
given to the direct and indirect results of natural 
selection ; but I now admit, after reading th*e essay by 
Nageli on plants, and the remarks by various authors 
with respect to animals, more especially those recently 
made by Professor Broca, that in the earlier editions 
of my ‘ Origin of Species ’ I perhaps attributed too 
much to the action of natural selection or the survival 
of the fittest, I have altered the fifth edition of the 
‘ Origin ’ so as to confine my remarks to adaptive 

^ ‘The Variation of Animals and Plants under Doraesticationf 
vol. ii. pp. 280, 282. 
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changes of structure ; but I am convinced, from the 
light gained during even the last few years, that very 
many structures which now appear to us useless, will 
hereafter be proved to be useful, and will therefore 
come within the range of natural selection. Neverthe- 
less, I did not formerly consider sufficiently the 
existence of structures, which, as far as we can at 
present judge, are neither beneficial nor injurious ; and 
this I believe to be one of the greatest oversights as 
yet detected in my work. I may be permitted to say, 
as some excuse, that I had two distinct objects in view ; 
firstly, to shew that species had not been separately 
created, and secondly, that natural selection had been 
the chief agent of change, though largely aided by the 
inherited effects of habit, and slightly by the direct 
action of the surrounding conditions, I was not, how- 
ever, able to annul the influence of my former belief, 
then ^jpost universal, that each species had been 
purposely created ; and this led to my tacit assumption 
that every detail of structure, excepting rudiments, 
was of some special, though unrecognised, service. 
Any one with this assumption in his mind would 
naturally extend too far the action of natural selection, 
either duting past or present times. Some of those 
who admit the principle of evolution, but reject natural 
selection, seem to forget, when criticising my book, that 
I had the above two objects in view ; hence if I h^ve 
erred in giving to natural selection great power, which 
I am very far from admitting, or in having exaggerated 
its power, which is in itself probable, I have at least, 
as I hope, done good service in aiding to overthrow the 
dogma of separate creations. 

It is, as I can now see, probable that all organic 
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beings, including man, possess peculiarities of structure, 
which neither are now, nor were formerly ox any 
service to them, and which, therefore, are of no physio- 
logi^'a! importan^ie. We know not whnt produces the 
numberless slight differences between the individuals 
of each species, for reversion only carries the problem 
a few steps backwards, but each peculiarity must have 
had its efficient cause. If these causes, whatever they 
may he, were to act more uniformly and energetic- 
ally during a lengthened period (and against this no 
reason can be assigned), the result would probably be 
not a mere slight individual ^diflerence, but a well- 
marked and constant modification, though one of no 
physiological importance. Changed structures, which 
are in no way beneficial, cannot he kept uniform 
through natural selection, though the injurious will he 
thus eliminated. Uniformity of character would, how- 
ever, naturally follow from the assumed unif;j>rmity of 
the exciting causes, and likewise from the free inter- 
crossing of many individuals. During successive 
periods, the same organism might in this manner 
acquire successive modifications, which would be trans- 
mitted in a nearly uniform state as long as the exciting 
causes remained the same and there wagP free inter- 
crossing. With respect to the exciting causes we can 
only say, as when speaking of so-called spontaneous 
variations, that they relate much more closely to the 
constitution of the varying organism, than to the 
nature of the conditions to which it has been subjected. 

Conclusion . — In this chapter we have seen that as 
man at the present day is liable, like every other 
animal, to multiform individual differences or slight 



94 


THE DESCENT OF MAN. 


pABt 1 


variations, so no doubt were the early progenitors of 
man; the variations being formerly induced by the 
same general causes, and governed by the same general 
and complex laws as at present. As all animals tend 
to multiply beyond their means of subsistence, so it 
must have been with the progenitors of man ; and this 
would inevitably lead to a struggle for existence and 
. ■"to natural selection. The latter process would be 
greatly aided by the inherited effects of the increased 
use of parts, and these two processes would incessantly 
react on each other. It appears, also, as we shall 
hereafter see, that various unimportant characters have 
been acquired by man through sexual selection. An 
unexplained residuum of change must be left to the 
assumed uniform action of those unknown agencies, 
which occasionally induce strongly marked and abrupt 
deviations of structure in our domestic productions. 

Judging from the habits of savages and of the 
greater number of the Quadrumana, primeval men, and 
even their ape-like progenitors, probably lived in 
society. With strictly social animals, natural selection 
sometimes acts on the individual, through the pre- 
servation of variations which are beneficial to the 
community. A community which includes a larg(^ 
number of well -endowed individuals increases in 
number, and is victorious over other less favoured ones ; 
even although each separate member gains no advantage 
over the others of the same community. Associated 
insects have thus acquired many remarkable structures, 
which are of little or no service to the individual, such 
as the pollen-collecting apparatus, or the sting of the 
worker-bee, or the great jaws of soldier-ants. With 
the higher social animals, I am not aware that any 
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structure has hcen modified solely for the good o^ the 
community, though some are of secondary service to it. 
For instance, the horns of ruminants and the great 
canine ieeth of baboons appear to hayo been acquired 
by the maler as weapons for sexual strite, bat they are 
used in defence of the herd or troop. In regard to 
certain mental powers the case, as we shall see in the 
fifth chapter, is wholly different; for these faculties 
have been chiefly, or even exclusively, gained for the 
benefit of the community, and the individuals thereof 
have at the same time gained an advantage indirectly. 

It has often been objected to such views as the fore- 
going, that man is one of the most helpless and 
defenceless creatures in the world ; and that during 
his early and less well -developed condition, he would 
have been still more helpless. The Duke of Argyll, for 
instance, insists that the human frame has diverged 
“from the structure of brutes, in the direction of 
“ greater physical helplessness and weakness. That is 
“ to say, it is a divergence which of all others it is 
“most impossible to ascribe to mere natural selection.” 
He adduces the naked and unprotected state of the 
body, the absence of great teeth or claws for defence, 
the small strength and speed of man, and his slight 
power of discovering food or of avoiding danger by 
smell. To these deficiencies there might be added one 
still more serious, namely, that he cannot climb quickly, 
and so escape from enemies. The loss of hair would 
not have been a great injury to the inhabitants of a 
a warm country. For we know that the unclothed 
Fuegians can exist under a wretched climate. When 
^ * Frim&TAl Man/ 1869, p. 66. 
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we compare the defenceless state of man with that of 
apes, we must remember that the great canine teeth 
with which the latter are provided, are possessed in 
their full development by the males alone, and are 
chiefly used by them for fighting with their rivals ; yet 
the females, which are not thus provided, manage to 
survive. 

In regard to bodily size or strength, we do not know 
whether man is descended from some small species, 
like the chimpanzee, or from one as powerful as the 
gorilla ; and, therefore, we cannot say whether man 
has become larger and stronger, or smaller and weaker, 
than his ancestors, ^e should, however, bear in mind 
than an animal possessing great size, strength, and 
ferocity, and which, like the gorilla, could defend itself 
from all enemies, would not perhaps have become 
social: and this would most effectually have checked 
the acquirement of the higher mental qualities, such 
^s sympathy and the love of his fellows. Hence it 
might have been an immense advantage to man to have 
sprung from some comparatively weak creature. 

The small strength and speed of man, his want of 
natural weapons, &c., are more than counterbalanced, 
firstly, b) his intellectual powers, through which he 
has formed for himself weapons, tools, &c., though still 
remaining in a barbarous state, and, secondly, by his 
social qualities which lead him to give and receive aid 
from his fellow-men. No country in the world abounds 
in a greater degree with dangerous beasts than 
Southern Africa ; no country presents more fearful 
physical hardships than the Arctic regions ; yet one of 
the puniest of races, that of the Bushmen, maintains 
itself in Southern Africa, as do the dwarfed Esquimaux 
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in the Arctic regions. The ancestors of man were, no 
doubt, inferior in intelieot, and probably in social dis- 
positioTs to the lovrest existing savages; but it is ijuite 
conceivable that they might have CAisted, or even 
flourished, if they had advanced in intellect, whilst 
gradually losing their brute-like powers, such as that 
of climbing trees, But these ancestors would not 
have been exposed to any special danger, even if far 
more helpless and defencrV^ss than any existing savages, 
had they inhabited some warm continent or large 
island, such as Australia, New Guinea, or Borneo, which 
is now the home of the orang. •And natural selection 
arising from the competition of tribe with tribe, in 
some such large area as one of these, together with the 
inherited effects of habit, would, under favourable 
conditions, have sufficed to raise man to his present 
high position ii the organic scale. 


H 
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CHAPTER m. 

OOMPAEISON OF THE MeNTAI POWERS OF MaN AND THE 

Lower Animals. 

The difi'erence in mental power between the highest ape and the 
lowest savage, immense — Certain instincts in common — The 
emo tions — Curiosity— Imitation — Attention — Memory — Imagi- 
nation — Eeason — Progi essive improvement — Tools and weapons 
used by animals — Abstraction, self-consciousness — Language — 
Sense of Beauty — Belief in God, spiritual agencies, superstitions. 

We have seen in the last two chapters that man bears 
in his bodily structure clear traces of his descent from 
some lower form; but it may be urged that, as man 
differs so greatly in his mental power from all other 
animals, there must be some error in this conclusion. 
No doubt the difference in this respect is enormous, 
even if we compare the mind of one of the lowest 
savages, who has no words to express any number 
higher tfian four, and who uses hardly any abstract 
terms for common objects or for the affections,' with 
that of the most highly organised ape. The difference 
would, no doubt, still remain immense, even if one of 
the higher apes had been improved or civilised as much 
as a dog has been in comparison with its parent-form, 
the wolf or jackal. The Fuegians rank amongst the 
lowest barbarians ; but I was continually struck with 

^ See tbe evidence on those points, as given by Lubbock, * Pre* 
historic Times,’ p. 354, 
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surprise how dosely the three nativos on board E.M.S. 
‘‘ Beagle,” who had rod Vine years in England, and 
could t'^lk a little English, resembled us in disposition 
and in most of our mental facultief? If no organic 
being excepiing man had possessed Any mental power, 
or if his powers had been of a wholly different nature 
from those of the lower animals, then we should never 
have been able to oonvince ourselves that our high 
faculties had been gradually developed. But it can be 
shewn that there is no fundamental difference of this 
kind. We must also admit that there is a much wider 
interval in mental power bet^en one of the lowest 
fishes, as a lamprey or lancelet, and one of the higher 
apes, than between an ape and man ; yet this interval 
is filled up by numberless gradations. 

Nor is the difference slight in moral disposition 
between a barbarian, such as the man described by the 
old navigator Byron, who dashed his child on the rocks 
for dropping a basket of sea-urchins, and a Howard or 
Clarkson ^ and in intellect, between a savage who uses 
hardly any abstract terms, and a Newton or Shakspeare 
Differences of this kind between the highest men of 
the highest races and the lowest savages, are connected 
by the finest gradations. Therefore it is possible that 
they might pass and he developed into each other. 

My object in this chapter is "to show that there is no 
fundamental difference between man and the higher 
mammals in their mental faculties. Each division of 
the subject might have been extended into a separate 
essay, but must here be treated briefly. As no classi- 
fication of the mental powers has been universally 
accepted, I shall arrange my remarks in the order most 
convenient for my purpose ; and will Select those facts 
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which haye struck me most, with the hope that they 
may produce some effect on the rjgader. 

With respect to animals very low in the scale, I shall 
give some additional facts under Sexual Selection, 
shewing that their mental powers are much higher 
than might have been expected. The variability of 
the faculties in the individuals of the same species is 
an important point for us, and some few illustrations 
will here be given. But it would be superfluous to 
enter into many details on this head, for I have found 
to frequent enquiry, that it is the unanimous opinion 
of all those who have k)ng attended to animals of many 
kinds, including birds, that the individuals differ 
greatly in every mental characteristic. In what 
manner the mental powers were first developed in the 
lowest organisms, is as hopeless an enquiry as how life 
itself first originated. These are problems for the 
distant future, if they are ever to be solved by man. 

As man possesses the same senses as the lower 
animals, his fundamental intuitions must be the same. 
Man has also some few instincts in common, as that of 
self-preservation, sexual love, the love of the mother 
for her new-born offspring, the desire possessed by the 
latter to suck, and so forth. But man, perhaps, has 
somewhat fewei; instincts than those possessed by the 
animals which come next to him in the series. The 
orang in the Eastern islands, and the chimpanzee in 
Africa, build platforms on which they sleep ; and, as 
both species follow the same habit, it might be argued 
that this was due to instinct, but we cannot feel sure 
that it is not the result of both animals having similar 
wants, and possessing similar powers of reasoning. 
These apes, as we may assume, avoid the many 
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poisonous fruits of the tropics, and man has nc such 
knowledge: tut as our domestio animals, when taken 
to forr tgn landj, and wliou fiM turned out in the 
spring, often eat poisonous herbs, Wii.ch they after- 
wards avoid, we cannot feel sure that the apes do not 
learn from their own experience oi* from that of their 
parents what fruits to select. It is, however, certain, 
as we shall presently see, that apes have an instinctive 
dread of serpents, and probably of other dangerous 
animals. 

The fewness and the comparative simplicity of the 
instincts in the higher animfls are remarkable in 
contrast with those of the lower animals. Cuvier 
maintained that instinct and intelligence stand in an 
inverse ratio to each other ; and some have thought 
that the intellectual faculties of the higher animals 
have teen grs dually developed from their instincts. 
But Pouchet, in an mteresting essay,* has shewn that 
no sucli inverse ratio really exists. Those insects 
which possess the most wonderful instincts are certainly 
the most intelligent. In the vertebrate series, the 
least intelligont members, namely fishes and amphibians, 
do not possess complex instincts ; and amoi^gst mam- 
mals the animal most remarkable for its instinctB, 
namely the heaver, is highly intelligent, as will be 
admitted by every one who has lead Mr. Morgan 
excellent work.’^ 

Although the first dawnings of intelligence, accord- 
ing to Mr. Herbert Spencer,* have been developed 
through the multiplication and co-ordination of reflex 

* * L’lnstinct chez les InBectes,* fiiB Works/ 1868. 

‘ Eevue des Deux Mondes,^ Feb. * ‘ The iSwoiples of Psycho- 

1870, p. 690. logy,* 2nd edit. 1870, pp. 418- 

**The American Beaver and 448. 
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the intelligent work done by man is due to imitation 
and not to reason ; but there is this great difference 
between his actions and many of those performed by 
the lower animals, namely, that man cannot, on his 
first trial, mate, for instance, a stone hatchet or a canoe, 
through his power of imitation. He has to learn his 
work by practice; a beaver, on the other hand, can 
make its dam or canal, and a bird its nest, as well, or 
nearly as well, and a spider its wonderful web, quite as 
well,® the first time it tries as when old and ex- 
perienced. 

To return to our immediate subject : the lower 
animals, like man, manifestly feel pleasure and pain, 
happiness and misery. Happiness is never better 
exhibited than by young animals, such as puppies, 
kittens, lambs, &c., when playing together, like our 
own children. Even insects play together, as has been 
described by that excellent observer, P. Huber,' who 
saw ants chasing and pretending to bite each other, 
like BO many puppies. 

The fact that the lower animals are excited by the 
same emotions as ourselves is so well established, that 
it will not be necessary to weary the reader by many 
details. Terror acts in the same manner on them as 
on ns, causing the muscles to tremble, the heart to 
palpitate, the sphincters to be relaxed, and the hair to 
stand on end.^ Suspicion, the offspring of fear, is 
eminently characteristic of most wild animals. It is, I 
think, impossible to read the account given by Sir E. 

• For the evidence on thlB Spiders,* 1873, pd. 126, 128. 
head, see Mr. J. Traherne Mog- ^ ‘ Eecherches sur les Moeurs 

gridge’s most interesting work, des Pourmis,’ 1810, p. 173. 

* Harveitixig Ants and Trapnloor 
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Tennent, of the behaviour of the female elephants, used 
as decays, without adnittiiig that they intenti('nally 
practh 3 deceit, a id well know what they are about. 
Courage and timidity are extremely ...riablo qualities 
in the individuals of the same species, as is plainly seen 
in our dogs. Some dogs and horses are ill-t empered, 
and easily turn sulky ; others are goud-tem|)ored ; and 
these qualities are certainly inherited. Every one 
knows how liable animals are to furious rage, and how 
plainly they shew it. Many, and probably true, anec- 
dotes have been published on the long^^dolayed and 
artful revenge of various animals. The accurate 
Kengger, and Brehm ® state that the American and 
African monkeys which they kept tame, certainly 
revenged themselves. Sir Andrew Smith, a zoologist 
whose scrupulous accuracy was known to many persons, 
told me the following story of which he was himself an 
eye-witness ; at the Cape of Good Hope an officer had 
often plagued a certain baboon, and the animal, seeing 
him appi caching one Sunday for parade, poured water 
into a hole and hastily made some thick mud, which he 
skilfully dashed over the officer as^ he passed by, to the 
amusement of many bystanders. For long afterwards 
the baboon rejoiced and triumphed whenever he saw 
his victim. 

The love of a dog for bis master Is notorious ; as an 
old writer quaintly says,® “A dog is the only thing on 
“ this earth that luvs you more than he luvs himself.” 

® All the following statements, ‘ Thierieben,* B. i. s. 10-87. 
given on the authority of these ® Quoted by Dr. Lauder Lind- 
two naturalists, are taken from say, in his ‘ Physiology of Mind 
Bengger’s * Naturgosch. der Sau- in the Lower Animals ; ’ ‘ Joui^ 
gethiere von Paraguay,’ 1830, nal of Mental Science,* April 
A. 41-67, and from Brehm’s 1871, p. 38. 
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In the agony of death a dog has been known to 
caress his master, and every one has heard of l^e dog 
suffering under vivisection, who licked the hand of the 
operator; this man, unless the operation was fully 
justified by an increase of our knowledge, or unless he 
had a heart of stone, must have felt remorse to the last 
hour of his life. 

As Whewell has well asked, “ who that reads the 
“ touching instances of maternal affe^ related’ so 
“ often of the women of all nations, and of the females 
“ of all animfis, can doubt that the principle of action 

is the same in the two cases ? ” We see maternal 
affection exhibited in the most trifling details; thus 
Kengger observed an American monkey (a Cebus) 
carefully driving away the flies which ph gued her 
infant ; and Duvaucel saw a Hylobates washing the 
faces of her young ones in a stream. So intense is the 
grief of female monkeys for the loss of their young, 
that it invariably caused the death of certain kinds 
kept under confinement by Brehm in N. Africa. 
Orphan monkeys were always adopted and carefully 
guarded by the other monkeys, both males and females. 
One female baboon had so capacious a heart that she 
not only adopted young monkeys of other species, but 
stole young dogs and cats, which she continually carried 
about. Her kindness, however, did not go so far as to 
share her food with her adopted offspring, at which 
Brehm was surprised, as his monkeys always divided 
everything quite fairly with their own young ones. 
An adopted kitten scratched this affectionate baboon, 
who certainly had a fine intellect, for she was much 
astonished at being scratched, and immediately ex- 
‘ Bridgewater Treatise,* p, 263. 
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amined the kitten’s feet, *"iid without more ado bit oflf 
the ci53wrg.11 In the Zoological Gardens, I heard from 
the keeper that an old baboon (G, eh a m) had adopti 4 
a Ehesns jaonkey; but when a young drill and man- 
drill were placed in the cage, she seemed to perceive 
that these monkeys, though distinct species, were her 
nearer relatives, for she at once rejected the Bhesus 
and adopted both of them. The young Bhesus, as I 
saw, was greatly discontented at being thus rejected, 
and it would, like a naughty child, annoy and attack 
the young drill and mandrill whenever it could do so 
with safety ; this conduct excitihg great indignation in 
the old baboon. Monkeys will also, according to Brehm, 
defend their master when attacked by any one, as well 
as dogs to whom they are attached, from the attacks of 
other dogs. But we here trench on the subjects of 
sympathy an 1 fidelity, to which I shall recur. Some 
of Brehm’s monkeys took much delight in teasing a 
certain old dog whom they disliked, as well as other 
animals, in various ingenious ways. 

Most of the more complex emotions are common to 
the higher animals and ourselves. Every one has seen 
how j ealou s a dog is of his master s affection^^if lavished 
on any other creature ; and I have observed the same 
fact with monkeys. This shews that animals not only 
love, but have desire to be Ipy^i Animals manifestly 
feel emulation. They love approbation or praise ; and 
a dog carrying a basket for his master exhibits in a 
high degree self-complacency or prj^ . There can, I 

^ A critic, without any grounds ing my work. Therefore I tried, 
(< Quarterly Review,’ July, 1871, and found that I could readily 
p. 72), dilutes the possibility seize with my own teeth tJhe 
of this act as described by sharp littk claws of a kitten 
Brehxxi, for the sake of discredit- nearly five weeks olA 
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think, be no doubt that a dog feels shame, as distinct 
from fear, and something very like modesty^ when 
begging too often for food. A great dog scorns the 
snarling of a little dog, and this may be called m agna - 
n^ity. Several observers have stated that monkeys 
certainly dislike being laughed at ; and they sometimes 
invent imaginary offences. In the Zoological Gardens 
I saw a baboon who always got into a furious rage when 
his keeper took out a letter or book and real it aloud 
to him ; and his rage was so violent that, as I witnessed 
on one occasion, he bit his own leg till the blood flowed. 
Dogs shew what may ho fairly called a sense of humour, 
as distinct from mere play ; if a bit of stick or other 
such object be thrown to one, he will often carry it 
away for a short distance; and then squatt'ng down 
with it on the ground close before him, will wait until 
his master comes quite close to take it away. The dog 
will then seize it and rush away in triumph, repeating 
the same manoeuvre, and evidently enjoying the 
practical joke. 

We will now turn to the more intellectual emotions 
and faculties, which are very important, as forming the 
basis for the development of the higher mental powers. 
Animals manifestly enjoy excitement, and suffer from 
ennui, as may be seen with dogs, and, according to 
Eengger, with monkeys. All animals feel Wonder, and 
many exhibit Cv/riodty, They sometimes suffer from 
this latter quality, as when the hunter plays antics and 
thus attracts them; I have witnessed this with deer, 
and so it is with the wary chamois, and with some 
kinds of wild-ducks. Brehm gives a curious account 
of the instinctive dread, which his monkeys exhibited, 
for snakes ; but their cariosity was so great that they 
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could not desist from occasionally satiating theii horror 
in a most hrman iaBSii-n, jy lifting np the lid of the 
box i.l which ^.1:^ snakes were kept. I was so much 
Burpriced at his account, that I k . a stuffed and 
coiled-up snake into the monkey house at the Zoological 
Gardens, and the excitement thus caused was one of the 
most curious spectacles which 1 ever beheld. Three 
species of Cercopithecus wore the most abrmed ; they 
dashed about thoir cages, and uttered sharp signal cries 
of danger, which were understood by the other mon- 
keys. A few young monkeys and one old Anuhis 
baboon alone took no notice ^f the snake. 1 then 
placed the stuffed specimen on the ground in one of the 
larger compartments. After a time all the monkeys 
collected round it in a large circle, and staring intently, 
presented a most ludicrous appearance. They became 
extremely nervous ; so that when a wooden hall, with 
which they were familiar as a plaything, was acci- 
dentally mo^ed in the straw, under which it was partly 
hidden, cLoy alJ instantly started away. These monkeys 
behaved very differently when a dead fish, a mouse, a 
living turtle, and other new objects were placed in 
their cages ; for though at first frightened, they soon 
approached, handled and examined them? I then 
placed a live snake in a paper bag, with the mouth 
loosely closed, in one of the larger compartments. One 
of the monkeys immediately approached, cautiously 
opened the bag a little, peeped in, and instantly dashed 
away. Then I witnessed what Brehm has described, 
for monkey after monkey, with head raised high and 
turned on one side, could not resist taking a momentary 

“I have given a short ac- occasion in my ‘Expression of 
count of their behaviour on this the Emotions,* p. 43. 
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peep into the upright bag, at the dreadful object lying 
quietly at the bottom. It would almost appear as if 
monkeys had some notion of zoological affinities, for 
those kept by Brehm exhibited a strange, though mis- 
taken, instinctive dread of innocent lizards and frogs. 
An orang, also, has been known to be much alarmed at 
the first sight of a turtle.^^ 

The principle of Imita ti on is strong in man, and 
especially, as I have myself observed, with savages. 
In certain morbid states of the brain this tendency is 
exaggerated to an extraordinary degree: some hemi- 
plegic patients and ojbhers, at the commencement of 
inflammatory softening of the brain, unconsciously 
imitate every word which is uttered, whether in their 
own or in a foreign language, and every gesture or 
action which is performed near them. Desor^®has 
remarked that no animal voluntarily imitates an action 
performed by man, until in the ascending scale we 
come to monkeys, which are well known to be ridiculous 
mockers. Animals, however, sometimes imitate each 
other s actions : thus two species of wolves, which had 
been reared by dogs, learned to bark, as does sometimes 
the jackal,^® but whether this can be called voluntary 
imitation another question. Birds imitate the songs 
of their parents, and sometimes of other birds; and 
parrots are notorious imitators of any sound which they 
often hear. Bureau de la Malle gives an account ” of 

“W. C. L. Martm, p, 168, 

Hist, of Mammalia,’ 1841, p. **‘The Variation of Animals 
405. and Plants under Domestication/ 

Dr. Bateman ‘ On Aphasia/ vol. i. p. 27. 

1870, p. 110. 1’ ‘ Anuales des Sc. Nat.’ (Ist 

“Quoted by Vogt, ‘M6moire Series), tom. xxii. p. 397. 

BUT les MicroceplialeB,' 1867, 
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dog reared by a cat, who learnt io imitate tLd well- 
known action of a cat I sking hei pawB, and thus 
washing her ear« and face ; this was also witnessed by 
th« celebrated naturalist Audouin. { have received 
several confirmatory accounts : in one of tlicHe, a dog 
had not been suckled by a cat, but had been brought 
up with one, together with kittens, and had thus 
acquired the above habit, which he ever afterwards 
practised during his life of thirteen years. Dureau de 
la Malle’s dog likewise learnt from the kittens to play 
with a ball by rolling it about with his fore paws, and 
springing on it. A correspond^^nt assures me that a 
cat in his house used to put her paws into jugs of milk 
having too narrow a moutj^ for her head. A kitten of 
this cat soon learned the same trick, and practised it 
ever afterwards, whenever there was an opportunity. 

The parents of many animals, trusting to the 
principle oi imitation in their young, and more 
especially to their instinctive or inherited tendencies, 
may be s lid to educate them. We see this when a cat 
brings a live mouse to her kittens ; and Dureau de la 
Malle has given a curious account (in the paper above 
quoted) of his observations on hawks which taught 
their young dexterity, as well as judgment of dis- 
tances, by first dropping through the air dead mice 
and sparrows, which the youhg generally failed to 
catch, and ‘ then bringing them live birds and letting 
them loose. 

Hardly any faculty is more important for the in- 
tellectual progress of man than Attention. Animals 
clearly manifest this power, as when a cat watches by 
a hole and prepares to spring on its prey. Wild 
animals sometimes become so absorbed when thus 
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engaged, that they may be easily approached, Mr. 
Bartlett has given me a curious proof how variable 
this faculty is in monkeys. A man who trains 
monkeys to act in plays, used to purchase common 
kinds from the Zoological Society at the price of five 
pounds for each; but he ofifered to give double the 
price, if he might keep three or four of them for a few 
days, in order to select one. When asked how he 
could possibly learn so soon, whether a particular 
monkey would turn out a good actor, he answered that 
it all depended on their power of attention. If when 
he was talking and explaining anything to a monkey, 
its attention was easily distracted, as by a fly on the 
wall or other trifling object,, tlie case was hopeless. If 
he tried by punishment to make an inattentive monkey 
act, it turned sulky. On the other hand, a monkey 
which carefully attended to him could always be 
trained. 

It is almost superfluous to state that animals have 
excellent Memories for persons and places. A baboon 
at the Gape of Good Hope, as I have been informed by 
Sir Andrew Smith, recognised him with joy after an 
absence of nine months. I had a dog who was savage 
and averse^ to all strangers, and I purposely tried his 
memory after an absence of five years and two days. 
I went near the stable where he lived, and shouted to 
him in my old manner; he shewed no joy, but 
instantly followed me out walking, and obeyed me, 
exactly as if I had parted with him only half an hour 
before. A train of old associations, dormant during 
five years, had thus been instantaneously awakened in 
his mind. Even ants, as P. Huber has clearly 
‘ Les Mceurs des Fourmis/ 1810, p. 150. 
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shewn, recognised their fellow-p.nts belonging to the 
same community after a separation of four months. 
AniiraL can certainly by some means judge of the 
intervals of time between recurrent events. 

The Imagination is one of the highest prerogatives 
of man. By this faculty he unites former images and 
ideas, independently of the will, and thus creates 
brilliant and novel results. A poet, as Jean Paul 
Bichter remarks,^® “ who must reflect whether he shall 
‘‘ make a character say yes or no — to the devil with 

him ; he is only a stupid oorjise.” Dreaming gives 
us the best notion of this power ; as Jean Paul again 
says, “The dream is an involuntary art of poetry.” 
The value of the products of our imagination depends 
of course on the number, accuracy, and clearness of 
our impressions, on our judgment and taste in 
selecting or rejecting the involuntary combinations, 
and to a certain extent on our power of voluntarily 
combining them. As dogs, cats, horses, and probably 
all the higher animals, even birds have vivid dreams, 
and this is shewn by their movements and the sounds 
uttered, we must admit that they possess some power 
of imagination. There must be somethiiig special, 
which causes dogs to howl in the night, and especially 
during moonlight, in that remarkable and melancholy 
manner called baying. All dogs do not do so; and, 
according to Houzeau,^^ they do not then look at the 
moon, but at some fixed point near the horizon. 

“ Quoted in Dr. Maudsley’s canary-birds dreamt : ‘ Facultds 
‘ Physiology and Pathology of Mentales,* tom. ii. p. 136. 

Mind,’ 1868, pp. 19, 220. ^ ‘ Faoultds Mentales des 

^ Dr. Jerdon,* Birds of India,’ Animaux,’ 1872, tom. ii. p. 
vol. i. 1862, p. xxi. Houzeau 181. 
says that his parokeets and 
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Houzeau thinks that their imaginations ard disturbed 
by the vague outlines of the surrounding objects, and 
conjure up before them fantastic images : if this be so, 
their feelings may almost be called superstitious. 

Of all the faculties of the human mind, it will, I 
presume, be admitted that Reason stands at the 
summit. Only a few persons now dispute that 
animals possess some power of reasoning. Animals 
may constantly be seen to pause, deliberate, and 
resolve. It is a significant fact, that the more the 
habits of any particular animal are studied by a 
naturalist, the more Le attributes to reason and the 
less to unlearnt instincts.^^ In future chapters we 
shall see that some animals extremely low in the scale 
apparently display a certain amount of reason. No 
doubt it is often diflSicult to distinguish between the 
power of reason and that of instinct. For instance, 
Dr. Hayes, in his work on ‘The Open Polar Sea,* 
repeatedly remarks that his dogs, instead of continuing 
to draw the sledges in a compact body, diverged and 
separated when they came to thin ice, so that their 
weight might be more evenly distributed. This was 
often the first warning which the travellers received 
that the ice was becoming thin and dangerous. Now, 
did the dogs act thus from the experience of each 
individual, or from the example of the older and wiser 
dogs, or from an inherited habit, that is from instinct? 
This instinct, may possibly have arisen since the time, 
long ago, when dogs were first employed by the natives 
in drawing their sledges; or the Arctic wolves, the 

“ Mr, L. H. Morgan’s work thinking, however, that he goes 
on ‘ The American Beaver,’ too far fii underrating the power 
1868 , offers a good illustration of instinct, 
of this remark. I cannot help 
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•^arent-stdel: of the Esquimaux dog, may have aci^uired 
a instinct imj^olling them not to attack their prey in 
^close yack, whun on thin ice. 

I We can only judge by the oircumstar oes under 
^bich actions are performed, whether they are due to 
ifcinct, or to reason, or to the mere association of 
las ; this latter principle, however, is intimately 
iinected with roaso7i. A curious case has been given 
Prof. Mobius,^“ of a pike, separated by a plate of 
iss from an adjoining aquarium stocked with fish, 
1 who often dashed himself with such violence 
ainst the glass in trying to ^atch the other fishes, 
at he was sometimes completely stunned. The pike 
nt on thus for three months, but at last learnt 
ition, and ceased to do so. The plate of glass was 
jen removed, but the pike would not attack these 
articular fishc though he would devour others which 
ere afterwards introduced ; so strongly was the idea 
a violent shock associated in his feeble mind with 
1 C attempt on his former neighbours. If a savage, 
ho had never seen a large plate-glass window, were 
> dash himself even once against it, he would for a 
>ng time afterwards associate a shock with % window- 
ame ; but very differently from the pike, he would 
robably reflect On the nature of the impediment, and 
3 cautious under analogous circumstances. Now with 
lonkeys, as we shall presently see, a painful or merely 
disagreeable impression, from an action once per- 
>rmed, is sometimes sufficient to prevent the animal 
om repeating it. If we attribute this difference 
Btween the monkey and the pike solely to the 
isociation of ideas being so much stronger and more 
* <Di« Bewagungan der Tbiere,* p. 11. 
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persistent in tlie one than the other, thon^ the pike 
often received much the more severe injury, can we 
maintain in the case of man that a similar difference 
implies the possession of a fundamentally different 
mind ? 

Houzeau relates that, whilst crossing a wide and 
arid plain in Texas, his two dogs suffered greatly from 
thirst, and that between thirty and forty times they 
rushed down the hollows to search for water. These 
hollows were not valleys, and there were no trees in 
them, or any other difference in the vegetation, and as 
they were absolutely dry there could have been no 
smell of damp earth. The dogs behaved as if they 
knew that a dip in the ground offered them the best 
chance of finding water, and Houzeau has often 
witnessed the same behaviour in other animals. 

I have seen, as I daresay have others, that when a 
small object is thrown on the ground beyond the reach 
of one of the elephants in the Zoological Gardens, he 
blows through his trunk on the ground beyond the 
object, so that the current reflected on all sides may 
drive the object within his reach. Again a well- 
known ethnologist, Mr. Westropp, informs me that he 
observed in Vienna a bear deliberately making with 
his paw a current in some water, which was close to 
the bars of his cage, so as to draw a piece of floating 
bread within his reach. These actions of the elephant 
and bear can hardly be attributed to instinct or 
inherited habit, as they would be of little use to an 
animal in a state of nature. Now, what is the 
difference between such actions, when performed by an 
uncultivated man, and by one of the higher animals P 
^ *Facult4s MentaleB des Auimaux,* 1872, tom. ii. p. 266. 
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The gatage and the doj? b' ye often found water at a 
low level, and the coincidence under such circum- 
etanods has become associated in tbr’r minds. A 
cultivated man would perhaps make some general 
proposition on the subject; but from all that we 
know of savages it is extremely doubtful whether they 
would do so, and a dog certainly would not. But a 
savage, as well as a dog, would search in the same way, 
though frequently disappointed ; and in both it seems 
to be equally an act of reason, whether or not any 
general proposition on the subject is consciously 
placed before the mind.^® The same would apply to 
the elephant and the bear making currents in the air 
or water. The savage would certainly neither know 
nor care by what law the desired movements were 
effected; yet his act would be guided by a rude 
process of reasoning, as surely as would a philosopher 
in his longest chain of deductions. There would no 
doubt be this difference between him and one of the 
higher animals, that he would take notice of much 
slighter circumstances and conditions, and would 
observe any connection between them after much less 
experience, and this would be of paramount import- 
ance. I kept a daily record of the actions of one of 
my infants, and when he was about eleven months old, 
and before he could speak a single word, I was con- 
tinually struck with the greater quickness, with which 
all sorts of objects and sounds were associated to- 

“ Prof. Huxley has analysed his article, ‘Mr. Darwin’s Critics,* 
with |,dmirable clearness the in the ‘ Contemporary Keview,* 
mental steps by which a man, Nov. 1871, p. 462, and in hig 
as well as a dog, arrives at a * Critiques and Essays,’ 1873, p, 
conclusion in a case analogous 279. 
to that given in my text. See • 
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gether in his mind, compared with that of the most 
intelligent dogs I ever knew. But the higher animals 
differ in exactly the same way in this power of associa- 
tion from those low in the scale, such as the pike, as 
well as in that of drawing inferences and of obser- 
vation. 

The promptings of reason, after very short ex- 
perience, are well shewn by the following actions of 
American monkeys, which stand low in their order. 
Kengger, a most careful observer, states that when he 
first gave eggs to h^‘s monkeys in Paraguay, they 
smashed them, and thus lost much of their contents ; 
afterwards they gently hit one end against some bard 
body, and picked off the bits of shell with their fingers. 
After cutting themselves only oTiee with any sharp 
tool, they would not touch it again, or would handle 
it with the greatest caution. Lumps of sugar were 
often given them wrapped up in paper ; and liengger 
sometimes put a live wasp in the paper, so that in 
hastily unfolding it they got stung; after this badoriee 
happened, they always first held the packet to their 
ears to detect any movement witliin.^^ 

The following cases relate to dogs. Mr. Colquhoun®’ 
winged two wild-ducks, which fell on the further side 
of a stream ; his retriever tried to bring over both at 
once, but could not succeed ; she then, though never 
before known to rufile a feather, deliberately killed 
one, brought over the other, and returned for the dead 

* Mr. Belt, in hia most in- aniuial possessed some reasoning 
teresting work, * The Naturalist power, 
in Nicaragua,* 1874 (p. 119), ^ ‘The Moor and the Loch,’ 

likewise describes various actions p. 45. Ool. Hutchinson on 
of a tamed Cebus, which, I ‘ Dog Breaking,* 1850, p. 46. 
think, clearly shew that this ‘ 
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bird. CoL Hui^chinsoE that two partridges were 

shot at >Bce, one I ^ing killed, the other wounded ? the 
latter ra^ away, and was caught by ih etriever, who 
on her return came across tlio dead bird^ “she 
“ stopped, evidently greatly puii^zled, and after one or 
“ two trials, finding she could not take it up without 
“ permitting the escape of the winged bird, she con- 
“ sidered a moment, then deliberately murdered it by 
“ giving it a severe crunch, and afterwards brought 
“ away both together. This was the only known 
instance of her ever having wilfully injured any 
“ game.” Here we ' have reason though not quite 
perfect, for the retriever might have brought the 
wounded bird first and then returned for the dead 
one, as in the case of the two wild-ducks. I give the 
above cases, as resting on the evidence of two inde- 
pendent witnesses, and because in both instances the 
retrievers, after deliberation, broke through a habit 
which id inherited by them (that of not killing the 
game retrieved), and because they shew how strong 
their reasoning faculty must have been to overcome a 
fixed habit. 

I will conclude by quoting a remark ^y tbe il- 
lustrious Humboldt.^* “ The muleteers in S. America 
“ say, ‘ I will not give you the m'lle whose step is 
“ ‘ easiest, but la mas racional , — the one that reasons 
“ ‘ best ; ’ ” and as he adds, “ this popular expression, 
“ dictated by long experience, combats the system of 
“ animated machines, better perhaps than all the argu- 
“ ments of speculative philosophy.” Nevertheless 
some writers even yet deny that the higher animals 
possess a trace of reason; and they endeavour to 
*• ‘Personal Narrative,’ Eng. translat., voL iii. p. 106. 
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explain away, by what appears to be mere verbiage,^® 
all such facts as those aboye given. 

It has, I think, now been shewn that man and the 
higher animals, especially the Primates, have some few 
instincts in common. All have the same senses, 
intuitions, and sensations, — similar passions, affec- 
tions, and emotions, even the more complex ones, such 
as jealousy, suspicion, emulation, gratitude, and mag- 
nanimity ; they practise deceit and are revengeful; 
they are sometimes susceptible to ridicule, and even 
have a sense of humour; they feel wonder and 
curiosity; they possess the same faculties of imita- 
tion, attention, deliberation, choice, memory, imagina- 
tion, the association of ideas, and reason, though in 
very different degrees. The individuals of the same 
species graduate in intellect from absolute imbecility 
to high excellence. They are also liable to insanity, 
though far less often than in the case of man.®° 
Nevertheless, many authors have insisted that man is 
divided by an insuperable barrier from all the lower 
animals in his mental faculties. I formerly made a 
collection of above a score of such aphorisms, but they 

® I am glad to find that so “ things different names, they 
acute a reasoner as Mr. Leslie “must therefore have different 
Stephen (‘Darwinism and Di- “natures. It is difficult to 
vinity, Essays on Free-thinking,^ “ understand how anybody who 
1873, p. 80), in speaking of the “has ever kept a dog, or seen 
supposed impassable barrier be- “an elephant, can have any 
tween the minds of man and the “ doubts as to an animal’s 
lower animals, says, “ The dis- “ power of pcrfornaing the 
“ tinotions, indeed, which have “ essential proceeses of reason- 
“ been drawn, seem to us to rest “ ing.” 

“ upon no better foundation See * Madness in Animals,’ 

“ than a great many other by Dr. W. Lauder Lindsay, in 
“metaphysical distinctions; ‘Journal of Mental Science,* 
“that is, the assumption that July 187 L 
“ because you can give two 
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are almost worthless, «.s th ir wide differeaae and 
number ^jrove the difficulty, if not the impossibility, 
of the attempt. It has been asserted tl \t man alone 
is capable of progressive improvement ; that he alone 
mates use of tools or fire, domesticates other animals, 
or possesses property ; that no animal has the power 
of abstraction, or of forming general concepts, is self- 
conscious and comprehends itself; that no animal 
employs language; that man alone has a sense of 
beauty, is liable to caprice, has the feeling of gratitude, 
mystery, &c. ; believes in God, or is endowed with a 
conscience. I will hazard a fe^ remarks on the more 
important and interesting of these points. 

Archbishop Sumner formerly maintained that man 
alone is capable of progressive improvement. That he 
is c|pable of incomparably greater and more rapid 
improvement than is any other animal, admits of no 
dispute; and this is mainly due to his power of 
speaking an l handing down his acquired knowledge. 
With animals, looking first to the individual, every 
one who has had any experience in setting traps, 
knows that young animals can be caught much more 
easily than old ones; and they can be mjich more 
easily approached by an enemy. Even with respect 
to old animals, it is impossible to catch many in the 
same place and in the same kind of trap, or to destroy 
them by the same kind of poison ; yet it is improbable 
that all should have partaken of the poison, and 
impossible that all should have been caught in a trap. 
They must learn caution by seeing their brethren 
caught or poisoned. In North America, where the fur- 
bearing animals have long been pursued, they exhibit, 
® Quoted by Sir 0. Lyell, ‘ Antiquity of Man/ p, 497, 
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according to the nnanimons testimony of all obseryers, 
an almost incredible amount of sagacity, caution and 
cunning ; but trapping has been there so long carried 
on, that inheritance may possibly have come into play. 
I have received several accounts that when telegraphs 
are first set up in any district, many birds kill them- 
selves by flying against the wires, but that in the 
course of a very few years they learn to avoid this 
danger, by seeing, as it would appear, their comrades 
killed.3^ 

If we look to successive generations, or to the race, 
there is no doubt that^ birds and other animals gradu- 
ally both acquire and lose caution in relation to man 
or other enemies and this caution ’s certainly in 
chief part an inherited habit or instinct, but in part 
the result of individual experience. A good obsq^ver, 
Leroy states, that in districts where foxes are much 
hunted, the young, on first leaving their burrows, are 
incontestably much more wary than the old ones in 
districts where they are not much disturbed. 

Our domestic dogs are descended from wolves and 
jackals,®® and though they may not have gained in 
cunning, vnd may have lost in wariness and suspicion, 
yet they have progressed in certain moral qualities, 
such as in afieotion, trust- worthiness, temper, and pro- 
bably in general intelligence. The common rat has 
conquered and beaten several other species throughout 

“ For additional evidence, with ‘ Origin of Species,* 6 th ed. p. 260. 
details, see M. Houzeau, ‘ Les ^ ‘ Lettres Phil, sur I’lntelli- 
Facult^s Mentales,’ tom. ii. gence des Animaux,* nouvcUc 
1872, p. 147. 6dit. 1802, p. 86. 

See, with respect to birds “ See the evidence on this 
on oceanic islands, my ‘ Journal head in chap. i. vol. i. ‘ On the 
of Pvesearches during the voyage Variation of Animals and Plante 
of the ” Beagle,’* * 1846, p. 308, under Domestication.* 
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Europe, in par^s of Noi tl^ America, Zealand, and 
recently in ForuDoci, as well as on the mainland of 
China. ?Ir. Swinhoe,^ who describes i\ se two latter 
cases, attributes the victory of tlia common rat o-ver 
the large Mm ooninga to its superior cunning; and 
this latter quality may probably be attributed to the 
habitual exercise of all its faculties in avoiding extir- 
pation by man, as well as to nearly all the less cunning 
or weak-minded rats having been continuuuslv de- 
stroyed by him. It is, however, possible that the 
success of the common rat may be due to its having 
possessed greater cunning than its fellow-species, 
before it became associated with man. To maintain, 
independently of any direct evidence, that no animal 
during the course of ages has progressed in intellect 
or other mental faculties, is to beg the question of the 
evolution of species. We have seen that, according to 
Lartet, existing mammals belonging to several orders 
have larger brains than their ancient tertiary proto- 
types. 

It has often been said that no animal uses any tool ; 
but the chimpanzee in a state of nature cracks a 
native fruit, somewhat like a walnut, withla stone.^^ 
Kengger '^* easily taught an American monkey thus to 
break open hard palm-nuts ; and afterwards of its own 
accord, it used stones to open other kinds of nuts, as 
well as boxes. It thus also removed the soft rind of 
fruit that had a disagreeable flavour. Another monkey 
was taught to open the lid of a large box with a stick, 

*Proc. Zo(.iog. Soc; 1864, vol. w. 1843-44, p. 383. 
p. 186. ‘ Saugethiere von Para- 

Savage and Wyrnan in guay,^ 1830, B, 51-66. 

‘Boston Journal of Nat. Hist,’ 



124 


THE DBSOBKT OF MAN. 


Past I. 


and afterwards it used the stick as a lever to move 
heavy bodies ; and I have myself seen a young orang 
put a stick into a crevice, slip his hand to the other 
end, and use it in the proper manner as a lever. The 
tamed elephants in India are well known to break off 
branches of trees and use them to drive away the flies ; 
and this same act has been observed in an elephant in 
a state of nature.^® I have seen a young orang, when 
she thought she was going to be whipped, cover and 
protect herself with a blanket or straw. In these 
several cases stones and sticks were employed as 
implements ; but they are likewise used as weapons. 
Brehm^® states, on the authority of the well-known 
traveller Schimper, that in Abyssinia when the 
baboons belonging to one species (0. gd ula) descend 
in troops from the mountains to plunder the fields, 
they sometimes encounter troops of another species 
(0. hamadryas), and then a fight ensues. The Geladas 
roll down great stones, which the Hamadryas try to 
avoid, and then both species, making a great uproar, 
rush furiously against each other. Brehm, when, 
accompanying the Duke of Coburg-Gotha, aided in 
an attac|^ with fire-arms on a troop of baboons 
in the pass of Mensa in Abyssinia. The baboons* in 
return rolled so many stones down the mountain, some 
as large as a man’s head, that the attackers had to 
beat a hasty retreat ; and the pass was actually closed 
for a time against the caravan. It deserves notice 
that these baboons thus acted in concert. Mr. 
Wallace on three occasions saw female orangs, ac- 


^ Tke ‘ Indian Field,’ March 
4, 1871. 

‘ Thierleben,’ B. i. s. 79, 82. 


‘ Tiic Malay Archipelaeo/ 
voL i. 1869, p. 87. ' 
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oompanied by their young, breaking oil branches and 
“the great spiny fruit of the Durian tree, with every 
“anpoarance ol rage; causing such a shower of 
“ missiles aS effectually kept us from approa^ihing too 
“near the tree.” As I have repeatedly seen, a 
chimpanzee will throw any object at hand at a person 
who offends him : and the before-mentioned baboon at 
the Cape of Good Hope prepared mud for the purpose. 

In the Zoological Gardens, a monkey, which had 
weak teeth, used to break open nuts with a stone; 
and I was assured by the keepers that after using the 
stone, he bid it in the straw, rmd would not let any 
other monkey touch it. Here, then, we have the idea 
of property ; " but this idea is common to every dog 
with a bone, and to most or all birds with their nests. 

The Duke of Argyll ** remarks, that the fashioning 
of an impler ent for a special purpose is absolutely 
peculiar to man ; and ho considers that this forms an 
immeasurable gulf between him and the brutes. This 
is no doubt a very important distinction ; but there 
appears to me much truth in Sir J. Lubbock’s sugges- 
tion/^ that when primeval man first used flint- 
stones for any purpose, he would have accidentally 
splintered them, and would then have used the sharp 
fragments. From this step it would be a small one to 
break the flints on purpose, and not a very wide step 
to fashion them rudely. This latter advance, however, 
may have taken long ages, if we may judge by the 
immense interval of time which elapsed before the men 
of the neolithic period took to grinding and polishing 
their stone tools. In breaking the flints, as Sir J. 

^ * Primeval Man,’ 1869, pp. " * Prehistorio TimcB,* 1865, 
146, 147. p. 473, &o. 
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Lubbock likewise remarks, sparks would have been 
emitted, and in grinding them heat would have been 
evolved: thus the two usual methods of “obtaining 
“ fire may have originated.” The nature of fire would 
have been known in the many volcanic regions where 
lava occasionally flows through forests. The anthropo- 
morphous apes, guided probably by instinct, build for 
themselves temporary platforms ; but as many in- 
stincts are largely controlled by reason, the simpler 
ones, such as this of building a platform, might readily 
pass into a voluntary and conscious act. The orang is 
known to cover itself, at night with the leaves of the 
Pandanus ; and Brehrn states that one of his baboons 
used to protect itself from the heat of the sun by 
throwing a straw-mat over its head. In tnese several 
habits, we probably see the iirst steps towards some of 
the simpler arts, such as rude architecture and dress, 
as they arose amongst the early progenitors of man. 

Ahstradion, General Conceptions, Self-consdoumess, 
Mental Individuality, — It would he very diflicult for 
any one with even much more knowledge than I 
possess, to determine how far animals exhibit any 
traces of these high mental powers. This difficulty 
arises froL the impossibility of judging what passes 
through the mind of an animal ; and again, the fact 
that writers differ to a great extent in the meaning 
which they attribute to the above terms, causes a 
further difficulty. If one may judge from various 
articles which have been published lately, the greatest 
stress seems to be laid on the supposed entire absence 
in animals of the power of abstraction, or of forming 
general concepts. But when a dog sees another dog 
at a distance, it is often clear that he perceives that it 
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is a dog in the abstract ; for when he gets nearer his 
whole manner STiddonly changes, if the other dog be a 
friend. A reoeni writer remarks, that in all such- 
cases it is a pure assumption to assert t:* .t the mental 
act is not essentially of the same nature in the animal 
as in man. If either refers what ho perceives with his 
senses to a mental concept, then so do both.^^ When 
I say to my terrier, in an eager voice (and I have 
made the trial many times), Hi, hi, where is it ? ” 
she at once takes it as a sign that something is to be 
hunted, and generally first looks quickly all around, 
and then rushes into the nearest thicket, to scent for 
any game, but finding nothing, she looks up into any 
neighbouring tree for a squirrel. Now do not these 
actions clearly shew that she had in her mind a general 
idea or concept that some animal is to be discovered and 
hunted ? 

It may be freely admitted that no animal is self- 
conscious, if by this term it is implied, that he reflects 
on such points, as whence he comes or whither he will 
go, or what is life and death, and so forth. But how 
can we feel sure that an old dog with an excellent 
memory and some power of imagination, as shewn by 
his dreams, never reflects on his past pleasures or 
pains in the chase ? And this would be a form of 
self-consciousness. On the other hand, as Buchner 
has remarked, how little can the hard- worked wife of a 
degraded Australian savage, who uses very few abstract 
words, and cannot count above four, exert her self- 
consciousness, or reflect on the nature of her own 

** Mr. Hookham, in a letter " ‘ Conferences snr la Theorie 
to Prof. Max MUller, in the Darwinienne/ French tranalat. 
• Birmingham News,* May 1873. 1869, p. 132. 
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existence. It is generally admitted, that the higher 
animals possess memory, attention, association, and 
even some imagination and reason. If these powers, 
which differ much in different animals, are capable of 
improvement, there seems no great improbability in 
more complex faculties, such as the higher forms of 
abstraction, and self-consciousness, &c., having been 
evolved through the development and combination of 
the simpler ones. It has been urged against the views 
here maintained that it is impossible to say at what point 
in the ascending scale animals become capable of abstrac- 
tion, &c. ; but who caBj’say at what age this occurs in our 
young children? We see at least that such powers are 
developed in children by imperceptible d^egrees. 

Thai animals retain their mental hdividnalitjr is 
unquestionable. When my voice awakened a* train of 
old associations in the mind of the before-n&iioned 
dog, he must have retained his mental individuality, 
although every atom of his brain had probably under- 
gone change more than once during the interval of 
five years. This dog might have brought forward the 
argument lately advanced to crush all evolutionists, 
and said “I abide amid all mental moods and all 
“material changes. , . . The teaching that atoms leave 
“ their impressions as legacies to other atoms falling 
“ into the places they have vacated is contradictory of 
“ the utterance of consciousness, and is therefore false ; 
“ hut it is the teaching necessitated by evolutionism, 
“ consequently the hypothesis is a false one.” ^ ‘f . 

Language. — This faculty has justly been cons^liered 
as one of the chief distinctions between man and the 
lower animals. But man, as a highly competent 
^ The Bev, Dr. J. M‘Oaim, ‘ Anti-Darwinkm,* 1869, p. 13. 
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judge, Arclibisliop Whatelv remarks, noi -the 
“^only an^a) that eun make use of language to 
‘‘ expre^j what passing in his ihind, end Oan under- 
stand, more or less, what is so expressed by 
another.” In Paraguay the marm when* 

excited utters at least six distinct sounds, which 
excite in other monkeys similar emotions/*^ The 
movements of the features and gestures of monkeys 
are understood by us, Hud they partly understand 
ours, as Eengger and others declare. It is a more 
remarkable fact that the dog, since being domesticated, 
has learnt to bark^® in at least •four or five distinct 
tones. Although barking is a new art, no doubt the 
wild parent-species of the dog expressed their feelings 
by cries of various kinds. With the domesticated dog 
we have the bark of eagerness, as in the chase ; that 
of angei^f as well as growling; the yelp or howl of 
despair, as when shut up ; the baying at night ; the 
bark of joy, as when starting on a walk with his 
master ; and the very distinct one of demand or 
supplication, as when wishing for a door or window 
to be <^pened. According to Houzeau, who paid 
partiqplat attention to the subject, the domestic 
fowl utters at least a dozen significant sounds.^® 

The habitual use of articulate language is, however, 
peculiaf to man ; but he uses, in common with the lower 
animals, inarticulate cries to express his meaning, 
aided by gestures and the movements of the muscles of 
the This especially holds good with the more 

Quoud in ‘ Anthropological cation,’ vol. i. p, 27. 

Beview,’ 1864, p. 158. “ * Facult^s Mentales des 

^ Rengger, ibid. 8.*45. Animunx,* tonn ii. 1872, p. 

^ See my ‘Variation of Ani- 346-349. 
mak and Plants under Doinesti- See a discussion on this 
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Bimple and vivid feelings, which are but little con- 
nected with our higher intelligence. Our cries of pain, 
fear, siirpris6\ anger, together with the their appro- 
priate actions, and the murmur of a mother to her 
beloved child, are more expressive than any words. 
That which distinguishes man from the lower animals 
it not the understanding of articulate sounds, for, as 
every one knows, dogs understand many words and 
sentences. In this respect they are at the same stage 
of development as infants, between the ages of ten and 
twelve months, who understand many words and short 
sentences, but canndt yet utter a single word. It is 
not the mere articulation which is our distinguishing 
character, for parrots and other birds possess this 
power. Nor is it the mere capacity of connecting 
definite sounds with definite ideas; for it is certain 
that some parrots, which have been taught to speak, 
connect unerringly words with things, and persons 
with eveiits.^^ The lower animals differ from man 

Bulfject in Mr. E. B, 'VyWa To Sir B. .1. SuH van’s fatlver, lie 

very intcresim:; work, ‘Be- Ubcd to add to the “ good moni> 

searches into the Early History iug** a short sentence, which 

of MankjjicV 18G5, cbajjs. ii. to was never once repeated after 

iv. his father’s death. He scolded 

I have readv(,d several violently a strange dog which 

detailed accounts to this efiect. came into the room through the 

Admiral Sir ii. J , Sulivan, whom o^Hjn window; and he scolded 

I know U> bo a cart.fuJ observer, another parrot (saying you 

assures me tiiat au African naughty jxilly ”) wliich had got 

I’anot, long ko{'t iu Ids father's out of its cage, and was eating 

house, invariably called certain apples on the kitchen table, 

peifeons of the household, as See also, to the same effect, 

well as^ visitors, by thoir names, Houzeau on parrots, ‘ Pacultds 

He said “good morning ” to Men tales,* tom. ii. p. 309, Ih. 

every one at breakfast, and A. Moschkau informs me that 

good night to each as they be knew a starling which never 

left the room at night, and made a mistake in saying iit 

never reversed these salutations, German “good morning** 
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solely in his almost infinitely larger power of associa- 
ting together the most diversified soiind.s and ideas ; 
and thr^ obvioBfily depends on the high developinent 
of hie mental powers. 

As Horne Tooke, one of the kounders of the noble 
science of philology, observes, language is an art, like 
brewing or baking ; but writing would have been a 
better simile. It certainly is not a true instinct, for 
every language has to be learnt. It differs, however, 
widely from all ordinary arts, for man has an instinc- 
tive tendency to speak, as we see in the babble of our 
young children ; whilst no chiW has an instinctive 
tendency to brew, bake, or write. Moreover, no 
philologist now supposes that any language has been 
deliberately invented ; it has been slowly and uncon^ 
Bciously developed by many steps.®^ The sounds 
uttered by bird:' offer in several respects the nearest 
analogy to language, for all the members of the' same 
species utter the same instinctive cries expressive of 
their emiiiioiis; and all the kinds which sing, exert 
their power instinctively ; but the actual song, and even 
the call-notes, are learnt from their parents or foster^ 
parents. These sounds, as Daines Barringtcfi has 
proved, ‘‘ are no more innate than language is in man.” 

persons arrivin", and “good “both copRoiously and uncon- 

f)ye, old fellow,** u> those depart- * sciously ; consciously as re- 

iug. I could add several other “ gards the immediate ' end to 

such cases. “ be attalued ; unconsciously as 

“ See some good remarks on “ regards the further conse- 
this head by Prof. Whitney, in “ quences of the act.** 
his ‘ Oriental and Linguistic ^ Hon. Daines Barrington in 
Studies,* 1873, p. 364. He * Pbilosoph. Transactions,’ 1773, 

observes that the desire of p. 262. See also Dureau de la 

communication between man is Malle, in * Ann. dos. Sc. Nat.* 

the living force, which, in the 3rd series, Zoolog. tom- x. p 

development of language, “ works 1 19. 
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The first attempts to sing may he compared to the 
‘‘ imperfect endeavour in a child to babble/ The 
young males continue practising, or as Hie bird- 
catchers say, recording,” for ten or eleven months. 
Their first essays show hardly a rudiment of the future 
song ; but as they grow older we can perceive what 
thoy are aiming at ; and at last they are said to sing 
their song round.” Nestlings which have learnt the 
song of a distinct species, as with the canary-birds 
educated in the Tyrol, teach and transmit their new 
song to their offspring. The slight natural 'dififerences 
of song in the safie species inhabiting different 
districts may he appositely compared, as Barrington 
remarks, “ to provincial dialects ; ” and the songs of 
allied, though distinct species may be 'ompared with 
the languages of distinct races of man. I have given 
the foregoing details to shew that an instinctive 
tendency to acquire an art is not peculiar to man. 

With respect to t^ g ori gin pf articulate language, 
after having read on the one side the highly interest- 
ing works of Mr. Hensleigh Wedgwood, the Eev. P. 
Parrar, and Prof. Schleicher,*® and the celebrated 
lecturesiof Prof. Max Muller on the other side, I can- 
not doubt that language owes its origin to the imitation 
and modifier lion of various natural sounds, the voices 
of other animals, and man’s own instinctive cries, aided 
by signs and gestures. When we treat of sexual 

‘On lb« Origin of 1805, p. 190. The work or 
Langiiap,’ by H. Wcti^wcHKl, this subject, by the late Prof. 
1866. ‘ Cha]'U-rs on Language,* Aug. Schleicher, has been trans- 
by the Rev, F. W. Farrar, 1865. lated by Dr. Bikkers intr* 
These woik.s aie must interest- English, under the title of 
ing. See also ‘i)e ia Phys. et ‘Darwinism tested by the 
de Parole/ par Albert Lemoine, Science of Language,’ 1^9. 
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selection we shall see that primeval man, or rather 
some early progenitor oC man, probably first used his 
voice producing true musical oadences, that is in 
singing, as do some of the gibbon-apetj at the present 
day; and we may 3onclade from a widely-spread 
analogy, that this power woald have been especially 
exerted during the courtship of the sexes, — would have 
expressed various emotions, such as love, jealousy, 
triumph, — and would hf.ve served as a challenge to 
rivals. It is, therefore, probable that the imitation of 
musical cries by articulate sounds may have given 
rise to words expressive of varicfhs complex emotions. 
The strong tendency in our nearest allies, the monkeys, 
in microcephalous idiots,®® and in the barbarous races of 
mankind, to imitate whatever they hear deserves notice, 
as bearing on the subject of imitation. Since monkeys 
certainly understand much that is said to them by 
man, and when wild, utter signal-cries of danger to 
their fellows ; and since fowls give distinct warnings 
for danger on the ground, or in the sky from hawks 
(both, as well as a third cry, intelligible to dogs),®® may 
not some unusually wise ape-like animal have imitated 
the growl of a beast of prey, and thus told hif fellow- 
monkeys tlie nature of the expected danger ? This would 
have been a firgt st^ in the formation of a language. 

As the voice was used more and more, the vocal 
organs would have been strengthened and perfected 
through the principle of the inherited effects of use ; 

“Vogt, ‘Mtooir© sur les quoted, by Brchm and Reugger. 
Microc^pbales,* 1867, p. 169. “ Houzoau gives a very 

With respect to savages, I have curious account of his observa- 
given some facts in my ‘Journal tions on this subject in his 
of Researches,' 1846, p. 206. ‘ Facult4s Mehtales des Ani- 

clear evidence on this maux,' tom. iL p. 848. 
head in the two works so often 



134 THfi DESCENT OF MAN. Pabt t 

and this would have reacted on the power of speech. 
But the relation between the continued use of language 
and the development of the brain, has no doubt been 
far more important. The mental powers in some 
early progenitor of man must have been more highly 
developed than in any existing ape, before even the 
most imperfect form of speech could have come into 
use ; but we may confidently believe that the continued 
use and advancement of this power would have reacted 
on the mind itself, by enabling and encouraging 
it to carry on long trains of thought. A complex 
train of thought cali no more be carried on with- 
out the aid of words, whether spoken or silent, 
than a long calculation without the use of figures or 
algebra. It appears, also, that even an ordinary train 
of thought almost requires, or is greatly facilitated by 
some form of language, for the dumb, deaf, and blind 
girl, Laura Bridgman, was observed to use her fingers 
whilst dreaming,®® Never thfdess, a long succession of 
vivid and connected ideas may pass through the mint! 
without the aid of any form of language, as we ma} 
infer from the movements of dogs during their dreams. 
We havo, also, seen that animals are able to reason to 
a certain extent, manifestly without the aid of language. 
The intiinute connection between the brain, as it is 
now dev6lo])ed in us, and the faculty of speech, is well 
shewn hy tliose curious cases of hrain-disease in which 
speech is specially afi'ected, as when the power to 
remember substantives is lost, whilst other words can 
be correctly used, or where substantives of a certain 
olasa^ or all except the initial letters of substantives 

renairkfi on thia head logy and Pathology of Mjud/ 
by i)r. Maudaley, ‘ The Thyaio- 2iid edit. 1808, p. 199. 
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and proper names are forgotten.®^ There is nc more 
improbability in the cortinaed use of the menta^ and 
vocal '^rgans lea'^ing to inherited changes in their 
structure and functions, than in tii., ca?3 of hand- 
writing, which depends partly on the form of the hand 
and partly on the disposition ^f the mind ; and hand- 
writing is certainly inherited.®^ 

Several writers, more especially Prof. Ma:i Muller,®* 
have lately insisted that the use of language implies 
the power of forming general concepts; and that as no 
animals are supposed to possess this power, an 
impassable barrier is formed between them and man.®* 
With respect to animals, I have already endeavoured 


Many curious cases have 
been recorded. See, for instance, 
Dr. Bateman * On Aphasia,* 
1870, p. 27, 31, 53, 100, &c. 
Also, ‘ Inquiries Oonceming the 
Intellectual Powers,* by Dr. 
Abercrombie, 1838, p. 150. 

^ The Variation of Animals 
and Plants under Domestication,’ 
vol. ii. p. 6. 

Lectures on * Mr. Darwm*s 
Philosophy of T;anguage,* 1873. 

The judgment of a distin- 
guished philologist, such as 
Prof. Whitney, will have far 
more weiglH on this point than 
anything that I can say. He 
remarks (‘ ( )rienttU and Lin- 
guistic Studies,’ 1873, p, 297), 
in speaking of Bleek*s views: 
“ Because on the grand scale 
“language is the necessary 
“auxiliary of thought, indis- 
“pensable to the development 
“of the power of thinking, to 
“the distinctness and variety 
“ and complexity of cogni- 
** tiona to the full mastery 


“of consciousness ; therefore he 
“ would fain make thought 
“absolutely impossible without 
“speech, identifying the faculty 
“with its instr ament. He 
“ might just as reasonably assert 
“that the human hand cannot 
“ act without a tool. With such 
“a doctrine to start from, he 
“cannot stop short of Mailer’s 
“ worst paradoxes, that an 
“ infant (in fanSy not speaking) 
“ is not a human being, and that 
“deaf-mutes do %ot become 
“possessed of reason until they 
“learn to twist their fingers 
“into imitation of spoken 
“ words.’* Max MUller uives in 
italics (^‘Lectures on Mr. Dar- 
win’s I^ilosophy of Language,* 
1873, third lectured the follow- 
ing aphorism : “ There is no 
“ thought without words, as 
“ little as there are words with- 
“ out thought.” What a strange 
definition must bore he given to 
the word thought 1 
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to shew tliat they have this power, at least in a rude 
and incipient degree. As, far as concerns infants of 
from ten to eleven months old, and deaf-mutes, it 
seems to me incredible, that they should be able to 
connect certain sounds with certain general ideas as 
quickly as they do, unless such ideas were already 
formed in their minds. The same remark may be 
extended to the more intelligent animals ; as Mr. 
Leslie Stephen observes,*^ “A dog frames a general 
“ concept of cats or sheep, and knows the correspond- 
“ ing words as well as a philosopher. And the capacity 
“ to understand is as good a proof of vocal intelligence, 
“ though in an inferior degree, as the capacity to epoak.” 

Why the organs now used for speech should have 
been originally perfected for this purpor rather than 
any other organs, it is not difficult to see. Ants have 


considerable powers of intercommunication by means 
of their anteimw, as shewn by Huber, who devotes 
a whole chapter to their language. We might have 
used our fingers ns efficient instruments, fdr a person 
with practice can loport to a deaf man every word of a 
speech rapidly delivered at a public meeting; but the 
loss of oun hands, whilst thus employed, would have been 
a serious inconvenience. As all tlio higher mammals 


possess vocal organs, constructed on the same general 
plan as ours, and used as a means of communication, it 
was obviously probable that these same organs would 
be still further developed if the power of communica- 
tion had to be improved ; and this has been effected by 
the aid of adjoining and well adapted parts, namely the 
tongue and lips.«» The fact of the higher apes not 
fc, ''"'-“"'■“S.’ tw, .to b, I., 

* S* ..... 
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using their vocal organs for speech, no doubt depends 
on their intelligence uotuhaving been sufficiently 
advance d. The pussession by them of organa, which 
with long-continued practice might have been used for 
apeech, although not thus used, is paralleled by the 
case of many birds which possese organs fitted for 
singing, though they never sing. Thus, the nightin- 
gale and crow have vocal organs similarly constructed, 
these being used by the f-^rmer for diversified song, and 
by the latter only for croaking.®® If it be asked why 
apes have not had their intellects developed to the 
same degree as that of man, gefl'exal causes only can 
be assigned in answer, and it is unreasonable to expect 
anything more definite, considering our ignorance 
with respect to the successive stages of development 
through which each creature has passed. 

The formation of difierent languages and of distinct 
species, and the proofs that l)oth have been developed 
through a gradual process, are curiously parallel.®^ 
But we can trace the formation of many words further 
back than that of specLs, for we can perceive how they 
actually arose from the imitation of various sounds. 
We find in distinct languages striking hctnologies 
due to community of descent, and analogies due to 
a similar process of formation. The manner in which 

'It* 

Mac^illivray, ‘ Hist, ol of nature, display any unusual 
British Birds,’ vol. ii. 1839, p. capacity for imitation. * 

29. An excellent observer, Mr. searches in Zoology,* 1834, p. 
Blackwail, remarks that the 108. 

magpie learns to pronounce See the very interesting 

single words, and even short parallelism between the develop- 
sentencea, more readily than meat of' species and languages, 
almost any other British bird ; given by Bir 0- Lyell in ‘ The 
yet, as ho adds, after long and Geolog. Evideaices of the Anti- 
closely investigating its habits, quity of Man/ 1863, chap, 
he has never known it, in a state xxilh 
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certain letters or sounds change when others change is 
very like correlated growith. We have in both cases 
the reduplication of parts, the effects of long-continued 
use, and so forth. The frequent presence of rudi- 
ments, both in languages and in species, is still more 
remarkable. The letter m in the word am, means I ; 
so that in the expression I am, a superfluous and use- 
less rudiment has been retained. In the spelling also 
of words, letters often remain as the rudiments of 
ancient forms of pronunciation. Languages, like 
organic beings, can be classed in groups under groups ; 
and they can be classed either naturally according to 
descent, or artificially by other characters. Dominant 
languages and dialects spread widely, and lead to the 
gradual extinction of other tongues. A language, like 
a species, when once extinct, never, as Sir 0. Lyell 
remarks, reappears. The same language never has 
two birth-places. Distinct languages may be crossed 
or blended togetherJ^ We see variability in every 
tongue, and new words are continually cropping up ; 
but as there is a limit to the powers of the memory, 
single words, like whole languages, gradually become 
extinctA* As Max Muller has well remarked A 
struggle for life is constantly going on amongst the 
words and grarnmatical forms in each language. The 
better, the shorter, the easier forms are constantly 
'' gaining the upper hand, and they owe their success to 
“ their own inherent virtue.” To these more important 
causes of the survival of certain words, mere novelty 
and fashion may be added ; for there is in the mind of 

®®S6e remarks to this effect ‘Nature,’ March 24tb, 1870, p. 
by the Rov^. F. W. Farrar, in an 528. 

interesting article, entitled •• ‘ Nature,’ Jan, 6th, 1870, 
‘ Philology and Darwinism,’ in p, 267. 
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man a strong lo ze for slight changes in all things The 
survival or preservation of certain favoured words 
in the struggle for existence is natural selection. 

The perfectly regular and wonderful y complex con- 
struction of the languages of many barbarous nations 
has often been advanced as a proof, either of the divine 
origin of these languages, or of the high art and 
former civilisation of their founders. Thus F. von 
Schlegel writes: ‘‘In those languages which appear 
“ to be at the lowest grade of intellectual culture, 
“ we frequently observe a very high and elaborate 
‘‘ degree of art in their grammatical structure. This 
‘‘ is especially the case with the Basque and the 
“Lapponian, and many of the American languages.” 
But it is assuredly an error to speak of any language 
as an art, in the sense of its having been elaborately 
and methodically formed. Philologists now admit that 
conjugations, declensions, &c., originally existed as 
distinct words, since joined together; and as such 
words express the most obvious relations between 
objects and persons, it is not surprising that they 
should have been used by the men of most races 
during the earliest ages. With respect to j^rfection, 
the following illustration will best shew how easily we 
may err : a Crinoid sometimes consists of no less than 
150,000 pieces of shell, all arranged with perfect 
symmetry in radiating lines ; but a naturalist does not 
consider an animal of this kind as more perfect than a 
bilateral one with comparatively few parts, and with 
none of these parts alike, excepting on the opposite 

Quoted by 0. B. Wake, Buckland, ‘Bridgewater 

‘ChapterB on Man,’ 1868, p. Treatise,’ p. 411. 

101 . 
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sides of the body. He justly considers the differentia- 
tion and specialisation of organs as the test of per- 
fection. Bo with languages : the most symmetrical and 
complex ought not to be ranked above irregular, abbre- 
viated, and bastardised languages, which have borrowed 
expressive words and useful forms of construction from 
virions conquering, conquered, or immigrant races. 

From these few and imperfect remarks I conclude 
that the extremely complex and regular construction 
of many barbarous languages, is no proof tha|j they owe 
their origin to a special act of creation.^® Nor, as we 
have seen, does the<^ faculty of articulate speech in 
itself offer any insuperable objection to the belief that 
man has been developed from some lower form. 

Sense of Beanty. — ^J'his sense has been declared to be 
peculiar to man. I refer here only to the pleasure 
given by certain colours, forms, and sounds, and which 
may fairly be called a sense of the beautiful; with 
cultivated men such sensations are, however, intimately 
associated with complex ideas and trains of thought. 
"When we behold a male bird elaborately displaying his 
graceful plumes or splendid colours before the female, 
whilst o(her birds, not thus decorated, make no such 
display, it is impossible to doubt that slie admires the 
beauty of her male partner. As women everywhere 
deck themselves with these plumes, the beauty of such 
ornaments cannot be disputed. As we shall see later, 
the nests of humming-birds, and the playing passages 
of bower-birds are tastefully ornamented with gaily- 
coloured objects ; and this shews that they must receive 
some kind of pleasure from the sight of such things. 

See some good remarks on ^ Sir J. Lubbock, ‘ Origiii of 
the simplification of lauguageSi Uvilisation, 1870 , p. 278 . 
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With the great >najority of aniraals, however, th# taste 
for the beautiful is cOpfixiM as far as wo can ’ judge, to 
the attractions of the opposite sex. The sweet strains 
poured forth by many male birds dur^u ^ the season of 
love, are certainly admired by the females, of which 
fact evidence will hereafter be given. If female birds 
had been incapable of appreciating the beautiM 
colours, the ornaments, and voices of their male 
partners, all the labour and anxiety exhibited by the 
latter in ^displaying their charms before the females 
would have been thrown away ; and this it is impos- 
sible to admit. Why certain bright colours should 
excite pleasure cannot, I presume, be explained, any 
more than why certain flavours and scents are agreeable ; 
but habit has something to do with the result, for that 
which is at first unpleasant to our senses, ultimately 
becomes pleasant, and habits are inherited. With 
respect to sounus, Helmholtz has explained to a certain 
extent on physiological principles, why harmonies and 
certain c'^i-c^onces are agreeable. But besides this, sounds 
frequently recurring at irregular intervals are highly 
disagreeable, ae every one will admit who has listened 
at night to the irregular flapping of a rope^n board 
ship. The same principle seems to come into play 
with vision, as the eye prefers symmetry or figures 
with some regular recurrence. Patterns of this kind 
are employed by even the lowest savages as ornaments ; 
and they have been developed through sexual selection 
for the adornment of some male animals. Whether 
we can or not give any reason for the pleasure thus 
derived from vision and hearing, yet man and many of 
the lower animals are alike pleased by the same colours, 
graceful shading and forms, and the same sounds. 
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The taste for the beautiful, at least as far as female 
beauty is concerned, is not of a special nature in the 
human mind; for it differs widely in the different 
races of man, and is not quite the same even in the 
different nations of the same race. Judging from the 
hideous ornaments, and the equally hideous music 
admired by most savages, it might be urged that their 
gestlietic faculty was not so highly developed as in 
certain animals, for instance, as in birds. Obviously 
no animal would be capable of admiring such scenes as 
the heavens at night, a beautiful landscape, or refined 
music; but such high tastes are acquired through 
culture, and depend on complex associations ; they are 
not enjoyed by barbarians or by uneducated persons. 

Many of the faculties, which have been of inestima- 
ble service to man for his progressive advancement, 
such as the powers of the imagination, wonder, 
curiosity, an undefined sense of beauty, a tendency 
to imitation, and the love of excitement or novelty, 
could hardly fail to lead to capricious changes of 
customs and fashions. I have alluded to this point, 
because a recent writer’^ has oddly fixed on Caprice 
‘‘ as one of the most remarkable and typical differences 
“ between savages and brutes.” But not only can we 
partially understand how it is that man is from various 
conflicting influences rendered capricious, but that the 
lower animals are, as we shall hereafter see, likewise 
capricious in their aflections, aversions, and sense of 
beauty. There is also reason to suspect that they love 
novelty, for its own sake. 

Belief in Qod — Religion , — There is no evidence that 
” ‘ The S|)ectator,* Dec. 4th, 1869, p. 1430, 
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man was aboriginally endowed wHb tbe ennobling 
belief in the existence of an Omnipotent Q*od. On tbe 
contrary there is ample evidence, derived not from 
hastv travellers, but from men who ha^e long resided 
with savagen, that numerous races have existed, and 
still exist, who have no idea of one or more gods, and 
who have no words in their languages to express such 
an idea.’* Tbe question is of course wholly distinct 
from that higher one, whether there exists a Creator 
and Buler of the universe ; and this has been answered 
in the afcmative by some of the highest intellects that 
have ever existed. ^ 

If, however, we include under the term religion ” 
the belief in unseen or spiritual agencies, the case is 
wholly different ; for this belief seems to he universal 
with the less civilised races. Nor is it difficult to 
comprehend how it arose. As soon as the important 
faculties of the imagination, wonder, and curiosity, 
together with some power of reasoning, had become 
partially developed, man would naturally crave to 
understand what was passing around him, and would 
have vaguely speculated on his own existence. As 
Mr. McLennan has remarked, Some expiration of 
the phenomena of life, a man must feign for himself, 
and to judge from the universality of it, the simplest 
hypothesis, and the first to occur to men, seems to 
have been that natural phenomena are ascribable to 

” See an excellent article on especially the chapters on Ke- 
this subject by tbe Eev. F. W. ligion in his ‘ Origin of Oivilisa- 
Farrar, in the * Anthropological tion,* 1870. 

Keview,* Aug. 1864, p. ccxvii. ” ‘ The Worship of Animals 
For further facta see Sir J. and Plants,* in the ‘ Fortnightly 
Lubbock, ‘ Prehistoric Times,* Review,* Oct. 1, 1869, p. 422. 

2nd edit. 1869, p. 664; and 
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the presence in animals, plants, and things, and in 
'' the forces of nature, of such spirits prompting tc 
“ action as men are conscious they themselves possess.’ 
It is also ]probahle, as Mr. Tylor has shewn, that 
dreams may have first given rise tO the notion of 
spirits ; for savages do not readily distinguish between 
subjective and objective impressions. When a savage 
dT earns, the figures which appear before him are 
believed to have come from a distance, and to stand 
over him ; or “ the soul of the dreamer goes out on its 
** travels, and comes home with a remembrance of 
what it has seen.’i^® But until the faculties of 
imagination, curiosity, reason, &c., had been fairly 
well developed in the mind of man, his dreams would 
not have led him to believe in spirits, any more than 
in the case of a dog. 

The tendency in savages to imagine that natural 
objects and agencies are animated by spiritual or 
living essences, is perhaps illustrated by a little fact 

‘ Karly TJittory of and its aid mv(>kcd. He then 
Mankind/ 1865, p. 6. 5See also further sliowa that namea or 
the three striking chaj'ters on nicknames given from some 

the Development of lUdigion, in animal or other object, to the 

Lubbock’s * Origin of Oiviiisa- early progenitors or founders of 

tion/ 187Ct, In a like manner a tribe, are supposed alter a 

Mr. fle^-bert Si)encer, in his in- long interval to represent the 

genious essuy in the ‘Fort- rc^ii progenitor of the tribe ; and 

nightly Review ’ (May Ist, 1870, such animal or object is then 

p. 535), accounio for tlie earliest naturally believed still to exist 

forms of religiimN belief througli- as a spirit, is hold sacred, and 

out the world, by man being worshipped as a god. Never- 
led tlu'ough dreams, shadows, thcless I cannot hut suspect 
and other causes, to look at that there is a still earlier and 
himself as a double essence, ruder stage, when anything 
cor])orca] and Sj^dritual. As the which manifests power or move- 
sphitual being is supposed to ment is thought to be endowed 
exist after death and to be with some form of life, and with 
powerful, it is propitiated by mental faculties analogous to our 
various gifts and ceremonies, own. 



Oh*». irf. „ s. ilENTAL K)WE»a l46 

whicli I once noticed: mj dog, a tnll-growg and rery 
sensible animal, was lying on the Irwn during a hot 
and still day ; but at a"^ little distance a slight breeze 
occasionally moved an open parasol^ \ich would have 
been^whollj disregarded by the dog, had any one stood 
near it. As it was, every time that the parasol slightly 
moved, the dog growled fiercely and barked. He 
must, I think, have reasoned to himself in a rapid 
and unconscious manner, that movement without any 
apparent cause indicated the presence of some strange 
living agent, and that no stranger had a right to he on 
his territory. • 

The belief Jn spiritual agencies would easily pass 
into the belief in the existence of one or more gods. 
For savages would naturally attribute to spirits the 
same passions, the same love of vengeance or simplest 
form of justice, and the same afiections which they 
themselves feel. The Fuegians appear to be in this 
respect in an intermediate condition, for when the 
surgeon on board the “ Beagle ” shot some young 
ducklings as specimens, York Minster declared in the 
most solemn manner, ^‘Oh, Mr. Bynoe, much rain, 
“ much snow, blow much ; ” and this was evidently 
a retributive punishment for wasting human food. So 
again he related how, when his brother killed a wild 
“ man,*' storms long raged, much rain and snow fell. 
Yet we could never discover that the Fuegians believed 
in what we should call a God, or practised any religious 
rites; and Jemmy Button, with justifiable pride, 
stoutly maintained that there was no devil in his land. 
This latter assertion is the more remarkable, as with 
savages the belief in bad spirits is far more common 
than that in good ones. 


li 
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The feeling of religions devotion is a highly complex 
one, consisting of love, complete submission to an 
exalted and mysterious superior, a strong sense of 
dependence, fear, reverence, gratitude, hope for the 
future, and perhaps other elements. No being jcould 
experience so complex an emotion until advanced in 
his intellectual and moral faculties to at least a 
moderately high level. Nevertheless, we see some 
distant approach to this state of mind in the deep love 
of a dog for his master, associated with complete sub- 
mission, some fear, and perhaps other feelings. The 
behaviour of a dog when returning to his master after 
an absence, and, as I may add, of a monkey to his 
beloved keeper, is widely different from that towards 
their fellows. In the latter case the transports of joy 
appear to be somewhat less, and the sense of equality 
is shewn in every action. Professor Braubach goes so 
far as to maintain that a dog looks on his master as on 
a god.’® 

The same high mental faculties which first led man 
to believe in unseen spiritual agencies, then in 
fetishism, polytheism, and ultimately ii) monotheism, 
would cnfallibly load him, as long as his reasoning 
powers remained poorly developed, to various strange 
superstitions and customs. Many of these are terrible 
to think of —such as the sacrifice of human beings to a 
blood-loving god ; the trial of innocent persons by the 
ordeal of poison or fire ; witchcraft, &c. — yet it is well 

See an able article on the Uarwiii’schen Art-Lehre,* 1869, 
‘ PhyBical Elements of I^ligion,’ s. 53. It is said (Dr. W. Lauder 
by Mr. L. Owen Pike, in ‘An- Lindsay, ‘Journal of Mental 
thropolog. Be view/ April, 1870, Science/ 1871, p. 43), that 

Bacon long ago, and tne poet 

‘ Religion, Moral, &c,, der Burns, held the same notion. 
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occasionally to reflect oq these saperstition% for they 
shew TJB what an infiiiite d >bt of gratitude we owe to 
the improvement of our reason, to science, and to our 
accumulated knowledge. As Sir J. hul jock has well 
observed, “ ic is not too much to say that the horrible 
'' dread of unknown evil hangs like a thick cloud over 
“savage life, and embitters every pleasure.” These 
miserable and indirect consequences of our highest 
faculties may he compared with the incidental and 
occasional mistakes of the instincts of the lower 
animals. 

• 

™ ‘ Preiiistoric Times,' 2nd excellent account of the many 
edit. p. 671. In this work (p. strange and capricious customs 
671) there will be found an of savages. 
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CHAPTER IV. 

Comparison op the Mental Powers of Man and 
THE Lower Animals — continued. 

The moral sense — Fundamental proposition-^The qualities of social 
animals — Origin of sociability — Struggle between opposed 
instincts — Man a social animal — ^The more enduring social 
instincts conquer other less persistent instincts — llie social 
virtues alone regarded by savages — The self-regarding virtues 
acquired at a later stage of development — The importance of 
the judgment of the members of the same community on 
conduct — Transmission of moral tendencies — Summary. 

I FULLY subscribe to the judgment of those writers^ 
who maintain that of all the differences between man 
and the lower animals, the moral sense or conscience is 
by far the most important. This sense, as Mackintosh* 
remarks, “ has a rightful supremacy over every other 
“ principle of human action ; it is summed up in that 
short but imperious word ought^ so full of high 
significSnce. It is the most noble of all the attributes 
of man, leading him without a moment's hesitation to 
risk his life for that of a fellow-creature ; or after due 
deliberation, impelled simply by the deep feeling of 
right or duty, to sacrifice it in some great cause. 
Immanuel Kant exclaims, “ Duty ! Wondrous thought, 
“ that workest neither by fond insinuation, flattery, 
“nor by any threat, but merely by holding up thy 

‘ See, for instance, on this &o. 
subject, Quatrefagea, de • ‘Dissertation on Ethical 

Humain^* 1801, p. 21, Philosophy^* 1887, p. 231, Ac. 
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naked law in the sou|, and so extorting |pr thyself 
always reTorenco, If nol always c bedience ; before 
whom all appetites are dumb, however secretly they 
“ rebel : whence thy original ? ” ® 

This great question has beon discussed by many 
writers* of consummate ability; and my sole excuse 
for touching on it, is the impossibility of here passing 
it over; and because, as far as I know, no one has 
approached it exclusively from the side of natural 
history. The investigation possesses, also, some in- 
dependent interest, as an attempt to see how far the 
study of the lower animals throws light on one of the 
highest psychical faculties of man. 

The following proposition seems to me in a high 
degree probable — namely, that any animal whatever, 
endowed with well-marked social instincts,® the pa- 

* ♦ Moiapliysic.^ of Ethics,* Marcus Aurelius. Mr. J.S. Mill 

translated by J. W, Semple, speaks, in his celebrated work, 

Edinbuigb,’ 1886, p. 136. ‘Utilitarianism,’ (1801, pp. 46, 

* Mr. Bain gives a list (‘ Men- 46), of the social feelings as a 

tal and M /ral Science,’ 1868, p. “powerful natural sentiment,” 

548->725) of twenty-six Briti^ and as “ the natural basis of 

authors who have written on “sentiment for utilitarian mo- 

this subject, and whoso names “ rality,” Again he says, “ Like 

are familiar to every reader; to “the other acquiredtcapacitie.*! 

these, Mr. Bain’s own name, “above referred to, the moral 

and those (*f Mr. Lecky, Mr. “faculty, if not a part of our 

IShadworth Hodgson, Sir J. “ nature, is a natural out-growth 

Lubbock, and others, might be “ from if ; (»pable, like them, 

added. “in a certain small degree of 

^ Sir B. Brodie, after observing “springing up spontaneously.” 

that man is a social animal But in opposition to all this, he 

(‘Psychological Enquiries,* 1854, also remarks, “ if, as is my own 

p. 192), asks the pregnant ques- “ belief, the moral feelings are 

tion, “ought not this to settle “not innate, but ac(juired, they 

“the disputed question as to “are not for that reason less 

the existence of a moral “ natural.” It is with hesitation 

“sense?” Similar ideas have that I venture to differ at all 

probably occurred to many per- from so profound a thinker, but 

sons, as they dl^iong ago to it can hardly be disputed that 
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rental and filial ajflTections being bore included, would 
'inevitably acquire a moral sense or conscience, as soon 
as its intellectual powers had become as well, or nearly 
as well developed, as in man. For, firstly, the social 
instincts lead an animal to take pleasure in the society 
of its fellows, to feel a certain amount of sympathy 
with them, and to perform various services for them. 
The services may be of a definite and evidently in- 
stinctive nature ; or there may be only a wish and 
readiness, as with most of the higher social animals, 
to aid their fellows in certain general ways. But 
these feelings and services are by no means extended 
to all the individuals of the same species, only to those 
of the same association. Secondly, as soon as the 
mental faculties had become highly developed, images 
of all past actions and motives would be incessantly 
passing through the brain of each individual; and 
that feeling of dissatisfaction, or even misery, which 
invariably results, as we shall hereafter see, from any 
unsatisfied instinct, would arise, as often as it was 
perceived that the enduring and always present social 
instinct had yielded to some other instinct, at the time 
strongeif but neither enduring in its nature, nor 
leaving behind it a very vivid impression. It is clear 
that many instinctive desires, such as that of hunger, 


the Bocial feelings are instinctive 
or innate in the lower animals ; 
and why should they not l)e so 
in man? Mr. I lain (see, for 
instance, ‘The l^mofions and 
the Will,’^ 1865, p. 481) and 
others believe that the moral 
sense is acqnire«i by e^ch in- 
dividual during his lifetime. 


On the general theory of evolu- 
tion this is at least extremely 
improbable. The ignoring of 
all transmitted mental quahties 
will, as it seems to me, be here- 
after judged as a most serious 
blemish in the works of Mr. 
MUh 

.#■ 
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are in their nature of sjiort duration ; and |fter being 
satisfied, are not readilv o Tiyidly recalled. Thirdly, 
after the power of language had been acquired, and 
the wxshes of the community could I expressed, the 
common opinion how each member ought to act for 
the public good, would naturally become in a para- 
mount degree the guide to action. But it should be 
bo^ne in mind that however great weight we may 
attribute to public opinion, our regard for the appro- 
bation and disapprobation of our fellows depends on 
sympathy, which, as we shall see, forms an essential 
part of the social instinct, and is*indeed its foundation- 
stone. Lastly, habit in the individual would ultimately 
play a very important part in guiding the conduct of 
each member ; for the social instinct, together with sym- 
pathy, is, like any other instinct, greatly strengthened 
by habit, and so consequently would be obedience to 
the wishes and judgment of the community. These 
several subordinate propositions must now be discussed, 
and soma of them at considerable length. 

It may be well first to premise that I do not wish to 
maintain that any strictly social animal, if its in- 
tellectual faculties were to become as actiws and as 
highly developed as in man, would acquire exactly the 
same moral sense as ours. In the same manner as 
various animals have some sense jf beauty, though 
they admire widely different objects, so they might 
have a sense of right and wrong, though led by it 
to follow widely different lines of conduct. If, for 
instance, to take an extreme case, men were reared 
under precisely the same conditions as hive-bees, there 
can hardly be a doubt that our unmarried females 
^ould, like the worker-bees, think it a sacred duty to 
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kill their brothers, and mothers would strive to kilk 
their fertile daughters; and no one would think of 
interfering.® Nevertheless, the bee, or any other 
social animal, would gain in our supposed case, as it 
appears to me, some feeling of right or wrong, or a 
conscience. For each individual would have an inward 
sense of possessing certain stronger or more enduring 
instincts, and others less strong or enduring ; so that 
there would often be a struggle as to which impulse 
should bqt, followed ; and satisfaction, dissatisfaction, or 
even misery would be felt, as past impressions were 
compared during thcfr incessant passage through the 
mind. In this case an inward monitor would tell the 
animal that it wonld have been better to have followed 
the one impulse rather than the other. The one 
course ought to have been followed, and the other 
ought not; the one would have been right and the 
other wrong ; but to these terms I shall recur. 

* Mr. Sidgwick remarks, same, she means that the fulfil- 
in an able dbcushiou on this ment of a social duty would tend 
subject (tlu: * z\cademy,* June to the injury of individuals; 
15ih, 1872, p. 231), ‘‘ a sui.»enor but she overlooks the fact, 

“ bee, wo may fool sure, would which she would doubtless ad- 
“ jispire a milder solution mit, that the instincts of the 
“ tho po})alation question.” bee have been ac(|uired for the 
rJudguig, however, from the good of the community. She 
habits of many or most savages, goes so far as to say that if the 
man solves the problem by fe- theory of ethics advocated in 
male iiifaa tickle, {X)lyandiy and this chaiiter were ever generally 
promiscuous intercourse ; there- accepted, “ I cannot but believe 
fore it may well be doubted “ that in the hour of their 
whether it w<.;uld be by a milder ** triumph would be sounded 
method. Miss Cobbe, in com- “ the knell of the virtue of 
niemmg(‘ Darwinism in Morals,* mankind!.” It is to be hoped 
‘ Theological Keview,* April, that the belief in the penna- 
1872, p. 188-191) on the same nence of virtue on this earth is 
illustration, says, the pr{nct2)l6$ not held by many persons on w 
of social duty would be thus weak a tenure, 
reversed; and by this, I pre- 
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^ Sociability. — Aaimak.of many kinds are social; we 
find even distinct spe^ie^ li ing togetjier ; for exr.mple, 
some > merican monkeys ; and united flocks of rooks, 
jackdaws, and starlings. Man shews le same feeling 
in his strong love for the dog, which the dog returns 
with interest. Every one must have noticed how 
miserable horses, dogs, sheep, &c., arc when separated 
from their companions, and what strong mutual 
affection the two former kinds, at least, shew on their 
reunion. It is curious to speculate on the feelings of 
a dog, who will rest peacefully for hours in a room 
with his master or any of the fanfily, without the least 
notice being taken of him ; but if left for a short time 
by himself, barks or howls dismally, will confine 
our attention to the higher social animals ; and pass 
over insects, although some of these are social, and aid 
one another in many important ways. The most 
common mutual service in the higher animals is to 
warn one another of danger by means of the united 
senses ol ali. Every sportsman knows, as Dr. Jaeger 
remarks,^ hom difficult it is to approach animals in a 
herd or troop. Wild horses and cattle do not, I 
believe, make any danger-signal ; but the at4itude of 
any one of them who first discovers an enemy, warns 
the others. Rabbits stamp loudly on the ground with 
their hind- feet as a signal : sheep unci chamois do the 
same with their forefeet, uttering likewise a whistle. 
]\lany birds, and some mammals, post sentinels, which 
in the case of seals are said® generally to be the 
females. The leader of a troop of monkeys acts as the 
sentinel, and utters cries expressive both of danger and 

^ * Die Darwin’flche Theorie,* * Mr.s^R. Brown in ‘ Proc, 

101. Zoolog. Soc.* 1868, ^p. 409. 
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of safety .• Social animals perform many little service! 
for each other : horses nibble, and cows lick each other, 
on any spot which itches : monkeys search each other 
lor external parasites ; and Brehm states that after 
a troop of the Cereopitheeus griseo-viridis has rushed 
through a thorny brake, each monkey stretches itself 
on a branch, and another monkey sitting by, ‘'con- 

scientionsly ” examines its fur, and extracts every 
thorn or burr. 

Animals also render more important services to one 
another: thus wolves and some other beasts of prey 
hunt in packs, and aM one another in attacking their 
victims. Pelicans fish in concert. The Hamadryas 
baboons turn ov«r stones to find insects, &c. ; and 
when they come to a large one, as many as can stand 
round, turn it over together and share the booty. 
Social animals mutually defend each other. Bull 
bisons in N. America, when there is danger, drive the 
cows and calves into the middle of the herd, whilst 
they defend the outside. I shall also in a future 
chapter give an account of two young wild bulls at 
Chillingham attacking an old one in concert, and of 
two statfions together trying to drive away a third 
stallion from a troop of mares. In Abyssinia, Brehm 
encountered a great troop of baboons who were crossing 
a valley: some had already ascended the opposite 
mountain, and some were stiii in the valley : the latter 

• Brehm, * Thierleben,’ B. i, Alvarez, whose observations 
1864, fl. 62, 79. For the case Brehm thinks quite trustworthy, 
of the monkeys extracting thorns For the cases of the old male 
from each other, see a, .64. With baboons attacking the dogs, see 
respect to the Ilama^lryas turn- s. 79 ; and with respect to tho 
ing over stoiK^s^ the fact is given eagle, s. 66. 

(s. 76) on the evidence of 
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were attacked by the dogs, btlt the old ’m- 

mediately hurried (h)W’» lom the /ocks, and with 
mouthp widely opened, roared so fearfully, that the 
dogb quickly drew back. They were :*^ain encouraged 
to the attack; but by this tiina all the baboons had 
reascended the heights, excepting a young one, about 
six months old, who, loudly calling for aid, climbed on 
a block of rock, and was surrounded. Now one of the 
largest males, a true hero, came down again from the 
mountain, slowly went to the young one, coaxed him, 
and triumphantly led him away— the dogs being too 
much astonished to make an attack. I cannot resist 
giving another scene which was witnessed by this 
same naturalist ; an eagle seized a young Cercopithe- 
cus, which, by clinging to a branch, was not at once 
carried off; it cried loudly for assistance, upon which 
the other members of the troop, with much uproar, 
rushed to the rescue, surrounded the eagle, and pulled 
out so many feathers, that he no longer thought of his 
ptey, bui: only how to escape. This eagle, as Brehm 
remarks, assuredly would never again attack a single 
monkey of a troop.^° 

It is certain that associated animals have % feeling 
of love for each other, which is not felt by non-social 
adult animals. How far in most cases they actually 
sympathise in the pains and pleasures of others, is 
more doubtful, especially with respect to pleasures. 

Mr. Belt gives the case of face to face ; and Mr. Belt 
a spider-monkey (A teles) in believes, from what he has seen 
Nicaragua, which was heard of the habits of these monkeys, 
screaming for nearly two hours that they protect themselves 
in the forest, and wal found with from eagles by keeping two or 
an eagle perched close by it. three together. * The Natura- 
The bird apparently feared to list in Nicaragua,’ 1874, p. 118. 
attack as long as it remained 
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Mr Buxton, however; who had excellent means of 
observation,'^ states that his macaws, which lived free 
in Norfolk, took ‘‘ an extravagant interest in a pair 
with a nest ; and whenever the female left it, she was 
surrounded by a troop “screaming horrible acclama- 
“tionsin her honour.” It is often difficult to judge 
whether animals have any feeling for the sufferings of 
others of their kind. Who can say what cows feel, 
when they surround and stare intently on a dying or 
dead companion ; apparently, however, as Ilouzeaii 
remarks, they feel no pity. That animals sometimes 
are far from feeling •kny sympathy is too certain ; for 
they will expel a wounded animal from the herd, or 
gore or worry it to death. This is almost the blackest 
fact in natural history, unless, indeed, the explanation 
which has been suggested is true, that their instinct or 
reason leads them to expel an injured companion, lest 
beasts of prey, including man, should be tempted to 
follow the troop. In this case their conduct is not 
much worse than that of the North American Indians, 
who leave their feeble comrades to perish on the plains ; 
or the Fijians, who, when their parents get old, or fall 
ill, bury, them alive.'^ 

Many animals, however, certainly sympathise with 
each other’s distress or danger. This is the case even 
whth birds. Captain Stansbury found on a salt lake 
in Utah an old and completely blind pelican, which 

' Annalg of Mag. of Nat. Stansbury also gives an interest- 
Ilist.,’ November, 18G8, p. 382. ing account of the manner in 

“Sir J. Lubk>ck, ‘Prebis- which a y;ery young pelican, 
toric Timcsi,’ 2iid edit. p. 446. carried awa^ by a strong atreanij 

As quoted by Mr, L. H. was guided and encouraged in 
Morgan, * The American its attempts to reach the shore 
Beaver,’ 1868, p, 272. Capt. by half a doaen old bWs. 
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was very fat, aad must have heeu well fed for a long 
time by his companions. Mr. BlytJi, as he informs 
me, saw Indian oiows feeding two or three of their 
companions which were blind ; and I * ve heard of an 
analogous case with the domestic cock. We may, if 
we choose, call these actions instinctive ; hut such 
cases are much too rare for the development of any 
special instinct.^* I have myself seen a dog, who 
never passed a cat who lay sick in a basket, and was a 
great friend of his, without giving her a few licks with 
his tongue, the surest sign of kind feeling in a dog. 

It must be called sympat hy tlyit leads a courageous 
dog to fly at any onewEo ^strikes his master, as he 
certainly will. I saw a person pretending to beat a 
lady, who had a very timid little dog on her lap, and 
the trial had never been made before; the little 
creature instantly jumped away, but after the pro- 
tended beating was over, it was really pathetic to see 
how perseveringly he tried to lick his mistress's face, 
and comfort her. Brehm states that when a baboon 
in confinement was pursued to be punished, the others 
tried to protect him. It must have been sympathy in 
the cases above given which led the baboons and Cer- 
copitheci to defend their young comrades from the 
dogs and the eagle. I will give only one other instance 
of sympathetic and heroic conduct, in the case of a 
little American monkey. Several years ago a keeper 
at the Zoological Gardens showed me some deep and 
scarcely healed wounds on the nape of his own neck, 
inflicted on him, whilst kneeling on the floor, by a 


As Mr. Bain states, ** effeo- * Mental and Moral Science^ 
tire aid to a suflerer springs 1868, p. 245. 

“ from sympatbj proper : * ** * Thierleben,* B. L a. 85. 
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fierce baboon. The little American monkey, who was 
a warm friend of this keeper, lived in the same large 
compartment, and was dreadfully afraid of the great 
baboon. Nevertheless, as soon as he saw his friend in 
peril, he rushed to the rescue, and by screams and 
bites so distracted the baboon that the man was able to 
escape, after, as the surgeon thought, running great 
risk of his life. 

Besides love and sympathy, animals exhibit other 
qualities connected with the social instincts, which 
in us would be called moral ; and I agree with 
Agassiz that dogs* possess something very like a 
conscience. 

Dogs possess some power of Belf-commUtUd, and this 
does not appear to be wholly the result of fear. As 
Braubach remarks, they will refrain from stealing 
food in the absence of their master. They have long 
been accepted as the very type of fidelity and obedience. 
But the elephant is likewise very faithful to his driver 
or keeper, and probably considers him as the leader of 
the herd. Dr. Hooker informs me that an elephant, 
which he was riding in India, became so deeply bogged 
that he Remained stuck fast until the next day, when 
he was extricated by men with ropes. Under such 
circumstances elephants will seize with their trunks 
any object, dead or alive, to place under their knees, to 
prevent their sinking deeper in the mud; and the 
driver was dreadfully afraid lest the animal should have 
seized Dr. Hooker and crushed him to death. But the 
driver himself, as Dr, Hooker was assured, ran no 
risk. This forbearance under an emergency so dread- 

** ‘ De I’Esp^ et de la * Die Darwin’sohe Art- 

Cksao,* 1869, p. 97. Lehre,’ 1869, b, M. 
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ful for a heavy animal, ig a wonderful proof of noble 
fidelity.^* 

All animals lining in a body, which defend them- 
selves or attack their enemies in conco* l, must indeed 
be in some oegree faithful to one another ; and those 
that follow a leader must be in some degree obedient. 
When the baboons in Abyssinia^® plunder a garden, 
they silently follow their leader ; and if an imprudent 
young animal mates a noise, he receives a slap from 
the others to teach him silence and obedience. Mr. 
Galton, who has had excellent opportunities for 
observing the half- wild cattle in-^. Africa, says,*® that 
they cannot endure even a momentary separation from 
the herd. They are essentially slavish, and accept the 
common determination, seeking no better lot than to 
be led by any one ox who has enough self-reliance to 
accept the pofe^ition. The men who break in these 
animals for harness, watch assiduously for those who, 
by grazing apart, shew a self-reliant disposition, and 
these tht3y train as fore-oxen. Mr. Galton adds that 
such animals are rare and valuable ; and if many were 
born they would soon be eliminated, as lions are always 
on the look-out for the individuals which wander from 
the herd. 

With respect to the impulse which leads certain 
animals to associate together, and to aid one another 
in many ways, we may infer that in most cases they 
are impelled by the same sense of satisfaction or 
pleasure which they experience in performing other 

See also Hooker’s ‘ Hima- See his extremely interest- 

layah Journals,* voh ii., 1854, p. ing pai)er on * Gregariousness in 

Cattle, and in Man,* ‘Macmil 
Brohm, ‘ Thiorleben,’ B. i, Ian’s Mag.* Feb, 1871, p. 363. 

76, 4, 
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instinctive actions ; or by the same sense of dissatis- 
faction as when other instinctive actions are checked. 
We see this in innumerable instances, and it is illus- 
trated in a striking manner by the acquired instincts 
of our domesticated animals ; thus a young shepherd- 
dog delights in driving and running round a flock of 
sbeep, but not in worrying them ; a young fox-hound 
delights in hunting a fox, whilst some other kinds of 
dogs, as I have witnessed, utterly disregard foxes. 
What a strong feeling of iiward satisfaction must 
impel a bird, so full of activity, to brood day after day 
over her eggs. Migftttory birds are quite miserable if 
stopped from migrating ; perhaps they enjoy starting 
on their long flight; but it is hard to believe that the 
poor pinioned goose, described by Audubon, which 
started on foot at the proper time for its journey of 
probably more than a thousand miles, could have felt 
any joy in doing so. Some instincts are determined 
solely by painful feelings, as by fear, which leads to 
self-preservation, and is in some cases directed towards 
special enemies. No one, I presume, can analyse the 
sensations of pleasure or pain. In many instances, 
howevet, it is probable that instincts are persistently 
followed from the mere force of inheritance, without 
the stimulus of either pleasure or pain. A young 
pointer, when it first scents game, apparently cannot 
help pointing. A squirrel io a cage who pats the nuts 
which it cannot eat, as if to bury them in the ground, 
can hardly be thought to act thus, either from pleasure 
or pain. Hence the common assumption that men 
must be impelled to every action by experiencing some 
pleasure or pain may be erroneous. Although a habit 
may be blindly and implicitly followed, independently 
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of any pleasure or pain felt at the moment, yet If it be 
forcibly and abruptly Jiecked, a vague sense of dis- 
satisfav fcioii is geuarally experienced. 

It ha3 often been assumed that animals were in the 
first place rendered social, and that they feel as a con- 
sequence uncomfortable when separated from each 
other, and comfortable whilst together; but it is a 
more probable view that these sensations were first 
developed, in order that those animals which would 
profit by living in society, should be induced to live 
together, in the same manner as the sense of hunger 
and the pleasure of eating were, ffo doubt, first acquired 
in order to induce animals to eat. The feeling of 
pleasure from society is probably an extension of the 
parental or filial affections, since the social instinct 
seems to be developed by the young remaining for a 
long time with their parents ; and this extension may 
be attributed in part to habit, but chiefly to natural 
selection. With those animals which were benefited 
by living in close association, the individuals which 
took the greatest pleasure in society would best escape 
various dangers, whilst those that cared least for their 
comrades, and lived solitary, would perish i% greater 
numbers. With respect to the origin of the parental 
and filial affections, which apparently lie at the base of 
the social instincts, we know not the steps by which 
they have been gained ; but we may infer that it has 
been to a large extent through natural selection. So 
it has almost certainly been with the unusual and 
opposite feeling of hatred between the nearest relations, 
as with the worker-bees which kill their brother-drones, 
and with the queen-bees which kill their daughter- 
queens; the desire to destroy their nearest relations 
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haying been in this case of service to the community. 
Parental affection, or some feeling which replaces it, 
has been developed in certain animals extremely low 
in the scale, for example, in star-fishes and spiders. It 
is also occasionally present in a few members alone in 
a whole group of animals, as in the genus Forficula, or 
earwigs. 

The all-important emotion of sympathy is distinct 
from that of love. A mother may passionately love 
her sleeping and passive infant, but she can hardly at 
such times be said to feel sympathy for it. The love 
of a man for his dog ^s distinct from sympathy, and so 
is that of a dog for his master. Adam Smith formerly 
argued, as has Mr. Bain recently, that the basis of 
sympathy lies in our strong retentiv ness of former 
states of pain or pleasure. Hence, “the sight of 
“ another person enduring hunger, cold, fatigue, 
“ revives in us some recollection of these states, which 
“ are painful even in idea.” We are thus impelled to 
relieve the sufferings of another, in order that our own 
painful feelings may be at the same time relieved. In 
like manner we are led to participate in the pleasures 
of othei3.^^ But I cannot see how this view explains 
the fact that sympathy is excited, in an immeasurably 
stronger degree, by a beloved, than by an indifferent 


® See the iirst and striking 
chapter in Adam Smith’s 
‘ Theory of Moral Sentiments.’ 
Also Mr. Gain’s ‘Mental and 
Moral St'ience,’ 1868, p. 244, 
and 275-282. Mr. Bain states, 
that, “sympathy is, indirectly, 
“ a source of pleasure to the 
“sympathiser;” and he ac- 
counts for this through recipro- 
city, He remarks that “the 


“ person benefited, or others in 
“ his stead, may make up, by 
“ sympathy and good offices re- 
“turned, lor ail the sacrifice/ 
But if, as appt^ars to be the case, 
sym])athy is strictly an instinct, 
its exercise would give direct 
pleasure, in the same manner as 
the exercise, as before remarked, 
of almost every other initinct- 
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person. The mere sight of suffering independently of 
loye, would isuffii^e to call up in us vivid recollections 
and 8»-3ociationii. The explanation it)?> lie in the fact 
that, vvith all animals, sympathy is directed solely 
towards the memhers of the same community, and 
therefore towards known, and n^ore or less beloved 
members, but not to all the individuals of the same 
species. This fact is not more surprising than that 
the fears of many animals should be directed against 
special enemies. Species which are not social, such 
ar, lions and tigers, no doubt feel sympathy for the 
suffering of their own young, but not for that of any 
other animal. With mankind, selfishness, experience, 
and imitation, probably add, as Mr. Bain Las shown, to 
the power of sympathy ; for we are led by the hope of 
receiving good in return to perform acts of sympathetic 
kindness to ot'iers ; and sympathy is much strength- 
ened by habit. In however compjex a manner this 
feeling may have originated, as it is one of high im- 
poitance to all those animals which aid and defend 
one another, it will have been increased through 
natural selection ; for those communities, which 
included the gieatest number of the most syitpathetic 
members, would flourish best, and rear the greatest 
number of offspring. 

It is, however, impossible to decide in many cases 
whether certain social instincts have been acquired 
through natural selection, or are the indirect result of 
other instincts and faculties, such as sympathy, reason, 
experience, and a tendency to imitation; or again, 
whether they are simply the result of long-continued 
habit. So remarkable an instinct as the placing 
seutinels to warn the community of danger, can hardly 
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have been the indirect result of any of these faculties ; 
it must, therefore, have been directly acquired. On 
the other hand, the habit followed by the males of some 
social animals of defending the comniunity, and of 
attacking their enemies or their prey in concert, may 
perhaps have originated from mutual sympathy ; but 
courage, and in most cases strength, must have been 
previously acquired, probably through natural selec-- 
tion. 

Of the various instincts and habits, some are much 
stronger than others ; that is, some either give more 
pleasure in their performance, and more distress in 
their prevention, than others ; or, which is probably 
quite as important, they are, through inheritance, 
more persistently followed, without exc'ting any special 
feeling of pleasure or pain. We are ourselves conscious 
that some habits are much more difficult to cure or 
change than others. Hence a struggle may often be 
observed in animals between different instincts, or 
between an instinct and some habitual disposition ; as 
when a dog rushes after a hare, is rebuked, pauses, 
hesitates, pursues again, or returns ashamed to bis 
master ^ or as between the love of a female dog for her 
young pnppies and for her master, — for she may he 
seen to slink away to them, as if half ashamed of not 
accompanying her master. But the most curious 
instance known to me of one instinct getting the better 
of another, is the mj^mtory ms conquer iiig the 

maternal instinct. The former is wonderfully strong ; 
a confined bird will at the proper season beat her brenst 
against the wires of her cage, until it is bare and 
bloody. It causes young salmon to leap out of the 
fresh water, in which they could continue to exist, and 
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thus nninteationally to commit suicide. Every one 
knows how strong the maternal instinct is, leading 
even limid birds to face great dan^r r, though with 
hesitation, and in opposition to the instinct of self- 
preservation. Nevertheless, the migratory instinct is 
so powerful, that late in the autumn swallows, house- 
martins, and swifts frequently desert their tender 
young, leaving thorn to perish miserably in their 
nests. 

We can perceive that an instinctive impulse, if it be 
in any way more beneficial to a sj)ecies than some other 
or opposed instinct, would be rendered the more potent 
of the two through natural selection ; for the indivi- 
duals which had it most strongly developed would 
survive in larger numbers. Whether this is the case 
with the migratory in comparison with the maternal 
instinct, may be doubted. The great persistence, or 
steady action of the former at certain seasons of the 
year during the whole day, may give it for a time 
paramount force. 

Man a social animal . — Every one will admit that 


This fact, the Bev. L. 
Jenyns states (see his edition of 
‘ White’s Nat, Uist. of Sclbonie,’ 
1853, p. 204) was first recorded 
by the illustrious Jenner, in 
‘ Phil. Tiansact.’ 1824, and has 
since been confirmed by several 
observers, especially by Mr. 
Blackwall. This latter careful 
observer examined, late in the 
autumn, during two years, 
thirty -six nests ; ho found that 
twelve contained young dead 
birds, five contained eggs on the 
point of being hatched, and 
three, eggs not nearly hatched. 


Many birds, not yett^ld enough 
for a prolonged flight, are like- 
wise deserted and left behind. 
See Blackwall, ‘Researches in 
Zoology,’ 1334, pp. 108, 118. 
For some additional evidence, 
although this is not wanted, see 
Leroy, ‘ Lettres Phil.* 1802, p. 
217. For Swifts, (iould*s ‘ In- 
troduction to the Birds of Great 
Britain,* 1823, p. 5. Similar 
cases have been observed in 
Canada by Mr, Adams; ‘Pop. 
Science Review,* July, 1873, p. 
283. 
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man is a social being. We see this in his dislike of 
solitude, and in his wish for society beyond that of Lis 
own family. Solitary confinement is one of the severest 
punishments which can be inflicted. Some authors 
suppose that man primevally lived in single families ; 
but at the present day, though single families, or only 
two or three together, roam the solitudes of some savage 
lands, they always, as far as I can discover, hold 
friendly relations with other families inhabiting the 
same district. Such families occasionally meet in 
council, and unite for their common defence. It is no 
argument against savage man being a social animal, 
that the tribes inhabiting adjacent districts are almost 
always at war with each other ; for the social instincts 
never extend to all the individuals of the same species. 
Judging from the analogy of the majority of the Quad- 
rumana, it is probable that the early ape-like progeni- 
tors of man were likewise social ; but this is not of 
much importance for us. Although man, as he now 
exists, has few special instincts, having lost any which 
his early progenitors may have possessed, this is no 
reason why he should not have retained from an 
extreme]^ remote period some degree of instinctive 
love and sympathy for his fellows. We are indeed 
all conscious that we do possess such sympathetic 
feelings but our consciousness does not tell us 
whether they are instinctive, having originated long 
ago in the same manner as with the lower animals, or 

® Hume remarks (‘ An En- “ ent to us, but that the view ot 
quiry Concerning the Principles the former . . . communicates 
of Morals,’ edit, of 1751, p. 132), ‘‘a aecret joy ; the appearance 

“ d^hero seems a necessity for “ of the latter . . . throws a 
“ confessing that the happiness ** melancholy damp over the 
“and misery of others are not “imagination.” 

“spectacles altogether indiffer- 
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whether they have been acquired by each of ns during 
our early jeara As mai. is a social animal, it is almost 
certain that he woold inherit a tendency to be faithful 
to his Cv^mrades, and obedient to the leaner cf his tribe ; 
for these qualities are common to most social animals. 
He would consequently possess some capacity for self- 
command. He would from an inherited tendency be 
willing to defend, in concert with others, his fellow- 
men ; and would be rerdy to aid them in any way, 
which did not too greatly interfere with his own 
welfare or his own strong desires. 

'hhe social animals which standout the bottom of the 
scale are guided almost exclusively, and those which 
stand higher in the scale are largely guided, by special 
instincts in the aid which they give to the members 
of the same community ; but they are likewise in pq^rt 
impelled by m itual love and sympathy, assisted ap- 
parently by some amount of reason. Although man, 
as just remarked, has no special instincts to tell him 
how to aid his fellow-men, he still has the impulse, and 
with his improved intellectual faculties would naturally 
be much guided in this respect by reason and ex- 
perience. Instinctive sympathy would also csjuse him 
to value highly the approbation of his fellows; for, as 
Mr. Bain has clearly shewn, the love of praise and the 
strong feeling of glory, and the still stronger horror of 
scorn and infamy, ‘‘ are due to the workings of sym- 
pathy.” Consequently man would be influenced in the 
highest degree by the wishes, approbation, and blame 
of his fellow-men, as expressed by their gestures and 
language. Thus the social instincts, which must have 
been acquired by man in a very rude state, and probably 
^ * Mental and Moral Sci6n(;e,' 1868, p. 254* 
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eren by bk early ape-like progeuitorB, still give the 
impulse to some of bk best actions; but bk actions are 
in a higher degree determined by the expressed wishes 
and judgment of his fellow-men, and unfortunately very 
often by his own strong selfish desires. But as love, 
sympathy and self-command become strengthened by 
habit, and as the power of reasoning becomes clearer, 
so that man can value justly the judgments of his 
fellows, he will feel himself impelled, apart from any 
transitory pleasure or pain, to certain lines of condugt. 

might then declare — not that any barbarian ^ 
uncultivated man coifid thus think — I am the supreme 
judge of my own conduct, and in the words of Kant, I 
will not in my own person violate the dignity of 
humanity. 

JThe more endwring Social Instincts conquer the less 
persistent Instincts s — We have not, however, as yet 
considered the main point, on which, from our present 
point of view, the whole question of the moral sense 
turns. Why should a man feel that he ought to obey 
one instinctive desire rather than another ? Why is 
he bitterly regretful, if he has yielded to a strong sense 
of self-Bf eservation, and has not risked his life to save 
that of a fellow-creature ? or why does he regret 
having stolen food from hunger ? 

It is evident in the first place, that with mankind 
the instinctive impulses have different degrees of 
strength ; a savage will risk his own life to save that 
of a member of the same community, but will be 
wholly indifferent about a stranger; a young and 
timid mother urged by the maternal instinct will, 
without a moment's hesitation, run the greatest danger 
for her own infant, but not for a mere fellow-creature. 
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Nevertbeleas many a oirBzed man, ov even boy, who 
never before naked bia Mfe for another, but full of 
courage? and sympathy, has disregarded^ ^he instinct of 
self-prebervatioh, and plunged at once into a torrent to 
save a drowning man, though a stranger. In this case 
man is impelled by the^same instinctive motive, which 
made the heroic little American monkey, formerly 
described, save his keeper, by attacking the great and 
dreaded baboon. Such actions as the above appear to 
be the simple result of the greater strength of the 
serial or maternal instincts than that of any other 
Hnstinct or motive ; for they are performed too instan- 
taneously for reflection, or for pleas^'t or pain to be 
felt at the time ; though, if pre|ve;nted by any cause, 
distress or even misery might be felt. In a Jimid - 
man, on the other hand, the instinct of self-preservation 
might be so strc ng, that he would be unable to force 
himself to run any such ris^, perhaps not even for his 
own child. / 

I am aware that some pe/^sons maintain that actions 
performed impulsively, as in the above cases, do not 
come under the domii^ion of the moral sense, and 
can 310 1 be called moral. They confine this tSrm to 
actions done deliberately, after a victory over opposing 
desires, or when prompted by some exalted motive. 
But it appears scarcely possible to draw any clear line 
of distinction of this kind.^® As far as exalted motives 
are concerned, many instances have been recorded of 

^ 1 refer here to the distinction do. Mr. Leslie Stephen remarks 
between what has been called (‘Essays on Freethinkiug and 
material and formed morality. Plain »Si)eakini^%* 1873, p. 83), 

J am glad to find that Professor “the metaphysical distinction, 
ciuxiey (‘Critiques and Ad- “between material and formal 
dresses/ 1873, p. 287) takes the “ morality is as irrelevant aa other 
same view on thia subject e-e I “such distinctiona.” 
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savages, destitute of any feeling of general benevolence 
towards mankind, and not guided by any religious 
motive, who have deliberately sacrificed their lives as 
prisoners,** rather than betray their comrades; and 
surely their conduct ought to be considered as moral. 
As far as deliberation, and the victory over opposing 
motives are concerned, animals may be seen doubting 
between opposed instincts, in rescuing their ofispring 
or comrades from danger; yet their actions, though 
done for the good of others, are not called moral. 


Moreover, anything ^performed very often by us, will at 
last be done without deliberation or hesitation, and can 
then hardly b** distinguished from an instinct; yet 
surely no tkat such an action ceases to 

cannoo be consider/d as ” as performed in the 

most noble manner, unff " impulsively, 

without deliberation or ®^“® ashy 

a man in whom the requisS*® are innate. Ho 

who is forced to overcome h\® ^®" sympathy 

before he acts, deserves, ho'^®'^®^’ “ ^*^7 higher 

credit than the man whose ^ 

him toi a good act without eSori!'‘"'Ao^^o Ciliiuot dis- 
tinguish between motives, we rank all actions of a 
certain class as moral, if performed by a moral being. 


A moral being is one who is capable of comparing his 


past and future actions or motives, and of approving or 
disapproving of them. We have no reason to suppose 
that any of the lower animals have this capacity ; 
therefore, when a Newfoundland dog drags a child out 


“ I have given one such case, traying the flans of their coin- 

namely of three Patagonian panions in war (‘Journal of 

Indians who preferred being Besearches,* 1845, p. 103), 
ghot, on# after the other, to be- 
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of the water, or a monkey faces danger to rescue its 
comrade, or takes charge of an orphan monkey, we do 
not<"a]! its. conduct moral. But in case of man, 
who alone cm with certainty be ranked as a moral 
being, actions of a certain class are called moral, 
whether performed deliberately, after a struggle with 
opposing motives, or impulsively through instinct, or 
from the effects of slowly-gained habit. 

But to return to our more immediate subject. 
Although some instincts are more powerful than others, 
and thus lead to corresponding actions, yet it is 
untenable, that in man the social instincts (including 
the love of praise and fear of blame) possess greater 
strength, or have, through long habit, acquired greater 
strength than the instincts of self-preservation, hunger, 
lust, vengeance, &c. Why then does man regret, even 
though trying to banish such regret, that he has followed 
the one na-tural impulse rather than the other ; and why 
does he further feel that he ought to regret his con- 
duct ? Man in this respect differs profoundly from the 
lower animals. Nevertheless we can, I think, see with 
some degree of clearness the reason of this difference. 

Man, from the activity of his mental faculties, "Sannot 
avoid reflection : past impressions and images are 
incessantly and clearly passing through his mind. 
Now with those animals which live permanently in a 
body, the social instincts are ever present and persistent. 
Such animals are always ready to utter the danger- 
signal, to defend the community, and to gi^e aid to 
their fellows in accordance with their habits ; they feel 
at all times, without the stimulus of any special passion 
or desire, some degree of love and sympathy for them ; 
{they are unhappy if long separated from them, and 
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always happy to be again in their company. So it is 
with ourselves. Even when we are quite alone, how 
often do we think with pleasure or pain of. what others 
think of us, — of their imagined approbation or dis- 
approbation ; and this all follows from sympathy, a 
fundamental element of the social instincts. A man 
who possessed no trace of such instincts would be an 
unnatural monster. On the other hand, the desire to 
satisfy hunger, or any passion such as vengeance, is in 
its nature temporary, and can for a time be fully 
satisfied. Nor is it easy, perhaps hardly possible, to 
call up with complete vividness the feeling, for instance, 
of hunger ; nor indeed, as has often been remarked, of 
any suffering. The instinct of self-preservation is not 
felt except in the presence of dangor ; and many a 
coward has thought himself brave until he has met hia 
enemy face to face. The wish for another man's 
property is perhaps as persistent a desire as any that 
can be named ; but even in this case the satisfaction of 
actual possession is generally a weaker feeling than 
the desire : many a thief, if not a habitual ohb, after 
success has wondered why he stole some article.^^ 

^ Enmity or haired seems feeling would thus seem to he 
also to be a highly persistent innate, and is certainly a most 
feeling, perhaps more so than persistent one. It seems to he 
any other that can be named. the complement and converse ef 
Envy is defined as hatred of the true social instinct. From 
another for some excellence or what we hear of savages, it 
success ; and Bacon insists would appear that sornething of 
(Es^ay ix.), Oi' all other the same kind holds good with 
“afiectioiiB envy is the most them. It this be so, it would 
“importune and continual” bo a small step in any one to 
Dogs are vei y apt to hate both transfer such feulings to any 
strange men and sirange dogs, member of the same tribe if he 
especially if they live near at had done him an injury and had 
hand, but do not belong to the become his enemy. Nor is it 
same family, tribe, or this probable that the primitivs 
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A man cannot prevent nast impressions often re- 
passing tlirpugli his mind ; he will thns be driven to make 
a compf'rispn between the impressions e" past hunger, 
vengeance bptisfied, or danger shunned at other men’s 
eosty with the almost ever-present instinct of sympathy, 
and with his early knowledge of what others consider 
as praiseworthy or blaineahle. This knowledge cannot 
be banished from his mind, and from instinctive sym- 
pathy is esteemed of great moment. He will then feed 
as if he had been baulked in following a present instinct 
or habit, and this with all animals causes dissatisfaction, 
or even misery. * 

The above case of the swallow aiffords an illustration, 
though of a reversed nature, of a temporary though 
for the time strongly persistent instinct conquering 
anothei instinct, which is usually dominant over all 
others. At the proper season these birds seem all day 
long to be impressed with the desire to migrate ; their 
habits change; they become restless, are noisy and 
congregate in flocks. Whilst the mother-bird is 
feeding, or brooding over her nestlings, the maternal 
instinct is probably stronger than the migratory ; but 
the instinct wliich is the more persistent gams the 
victory, and at last, at a moment when her young ones 
are not in sight, she takes flight and deserts them. 
When arrived at the end of her long journey, and the 

conscience would reproach a have ever led us. It is necessary 

man for injuring his enemy: that these instincts, together 

rather it would reproach him, if with sympathy, should have 

had not revenged himself, been highly cultivated and ex- 

do good in return for evil, tended by the aid of reason, in- 
to love your enemy, is a height struction, and the love or fear 

of morality to which it may of God, before any such golden 

be doubted whether the social rule would ever be thought 

instincts would, by themselves, and obeyed. 
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migratory instinct has ceased to act, what an agony of 
remorse the bird would feel, if, from being endowed 
with great mental activity, she could not prevent the 
image constantly passing through her mind, of her 
young ones perishing in the bleak north from cold and 
hunger. 

At the moment of action, man will no doubt be apt to 
follow the stronger impulse; and though this may 
occasionally prompt him to the noblest deeds, it will 
more commonly lead him to gratify his own desires at 
the expense of other men. But after their gratification 
when past and weaker impressions are judged by the 
ever-enduring social instinct, and by his deep regard 
for the good opinion of his fellows, retribution will 
surely come. He will then feel ren orse, repentance, 
regret, or shame ; this latter feeling, however, relate>s 
almost exclusively to the judgment of others. He will 
consequently resolve more or less firmly to act difierently 
for the future ; and this is conscience ; for conscience 
looks backwards, and serves as a guide for the 
future. 

The nature and strength of the feelings which we 
call i.3gret, shame, repentance or remorse, depend 
apparently not only on the strength of the violated 
instinct, but partly on the strength of the temptation, 
and often still more on the judgment of our fellows. 
How far each man values the appreciation of others, 
depends on the strength of his innate or acquired 
feeling of sympathy ; and on his own capacity for 
reasoning out the remote consequences of his acts. 
Another element is most important, although not 
necessary, the reverence or fear of the Gods, or Spirits 
believed in by each man : and this applies especially iu 
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cases of remorse. Several critics hare objected that 
though some slight regret or repentance may be 
eiplain^sd by the view advocated in th’> chapter, it is 
impossible thus to account for the soul-shakmg feeling 
of remorse. But I can see little force in this objection. 
My critics do not define what they mean by remorse, 
and I can find no definition implying more than an 
overwhelming sense of repentance. Eemorse seems to 
hear the same relation to repentance, rage does to 
anger, or agony to pain. It is far from strange that 
an instinct so strong and so generally admired, as 
maternal love, should, if disobeyed,^ lead to the deepest 
misery, as soon as the impression of the past cause of 
disobedience is weakened. Even when an action is 
opposed to no special instinct, merely to know that our 
friends and equals despise us for it is enough to cause 
great misery, '^'^ho can doubt that the refusal to fight 
a duel through fear has caused many men an agony of 
shame ? Many a Hindoo, it is said, has been stirred 
to the bottom of his soul by having partaken of unclean 
food. Here is another case of what must, I think, be 
called remorse. Dr. Landor acted as a magistrate in 
West Australia, and relates,*® that a native on hSsfarm, 
after losing one of his wives from disease, came and 
said that he was going to a distant ^ribe to spear a 
‘‘ woman, to satisfy his sense of duty to his wife. I 
^Hold him that if he did so, I would send him to 
^‘prison for life. He remained about the farm for some 
months, but got exceedingly thin, and complained 
that he could not rest or eat, that his wife's spirit 
“ was haunting him, because he had not taken a life 

‘ Insanity in Relation to Law ; ’ Ontario, United States, 1871, 

p. 1. 
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**for hers. I was inexorahle, and assured him that 
nothing should save him if he did.” Nevertheless the 
man disappeared for more than a year, and then re- 
turned nn high condition; and his other wife told Dr. 
Landor that her husband had taken the life of a woman 
belonging to a distant tribe ; but it was impossible to 
obtain legal evidence of the act. The breach of a rule 
held sacred by the tribe, will thus, as it seems, give 
rise to the deepest feelings, — and this quite apart from 
the social instincts, excepting in so far as the rule is 
grounded on the judgment of the community. How so 
many strange superstitions have arisen throughout the 
world we know not ; nor can we tell how some real and 
great crimes, such as incest, have come to be held in 
an abhorrence (which is not however quite universal) 
by the lowest savages. It is even doubtful whether in 
some tribes incest would be looked on with greater 
horror, than would the marriage of a man with a 
woman bearing the same name, though not a relation. 
“ To violate this law is a crime which the Australians 
‘‘hold in the greatest abhorrence, in this agreeing 
“ exactly with certain tribes of North America. When 
“ the ijuestion is put in either district, is it worse to 
“ kill a girl of a foreign tribe, or to marry a girl of one’s 
“ own, an answer just opposite to ours would be given 
“ without hesitation.” We may, therefore, reject the 
belief, lately insisted on by some writers, that the 
abhorrence of incest is due to our possessing a special 
Grod-implanted conscience. On the whole it is intel- 
ligible, that a man urged by so powerful a sentiment 
as remorse, though arising as above explained, should 
be led to act in a manner, which he has been taught to 
• E. B. Tylor in * Contemporary Review,* April, 1873, p. 707. 
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believe serves as an expiation, such as delivering himself 
up to justice. V ’ 

Man prompted by his conscience, will through long 
habit acquire such perfect self-command, that his 
desires and passions will at last yield instantlj and 
without a struggle to his social sympathies and in- 
stincts, including his feeling for the judgment of his 
fellows. The still hungry, or the still revengeful man 
will not think of stealing food, or of wreaking bis 
vengeance. It is possible, or as we shall hereafter see, 
even probable, that the habit of self-command may, 
like other habits, be inherited. • Thus at last man 
comes to feel, through acquired and perhaps inherited 
habit, that it is best for him to obey his more persistent 
impulses. The imperious word ought seems merely to 
imply the consciousness of the existence of a rule of 
conduct, howev r it may have originated. Formerly it 
must have been often vehemently urged that an insulted 
gentleman ought to fight a duel. We even say that a 
pointer ought to point, and a retriever to retrieve game. 
If they fail to dp so, they fail in their duty and act 
wrongly. 

If any desire or instinct leading to a% action 
opposed to the good of others still appears, when 
recalled to mind, as strong as, or stronger than, the 
social instinct, a man will feel no keen regret at having 
followed it ; but he will be conscious that if his con- 
duct were known to his fellows, it would meet with 
their disapprobation; and few are so destitute of 
sympathy as not to feel discomfort when this is realised. 
If he has no such sympathy, and if his desires leading 
to bad actions are at the time strong, and when 
]^ecalled are not over-mastered by the persistent social 

v 
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instincts, and the judgment of othei's, then he is 
essentially a had man ; and the sole restraining 
motiye left is the fear of punishment, and the convic- 
tion that in the long run it would be best for his own 
selfish interests to regard the good of others rather 
than his own. 

( It is obvious that every one may with an easy con- 
science gratify his own desires, if they do not interfere 
with his social instincts, that is with the good of 
others ; but in order to be quite free from self-reproach, 
or at least of anxiety, it is almost necessary for him to 
avoid the disapprobation, whether reasonable or not, 
of his fellow-men. Nor must he break through the 
fixed habits of his life, especially if these are supported 
by reason ; for if he does, he will assuredly feel d^’s- 
satisfaction. He must likewise avoid the reprobation 
of the one God or gods in whom, according to his 
knowledge or superstition, he may believe ; but in this 
case the additional fear of divine punishment often 
supervenes. 

The strictly Bodal Virtues at first alone regarded , — 
The ab^ve view of the origin and nature of the moral 
sense, which tells us what we ought to do, and of the 
conscience which reproves us if we disobey it, accords 
well with what we see of the early and undeveloped 
condition of this faculty in mankind. The virtues 
which must be practised, at least generally, by rude men, 
so that they may associate in a body, are those which are 

Dr. Prosper Despine in his worst ciiminals, who apparently 
‘Psychologie Naturelle,* 1868 have been entirely destitute of 
(tom. i. p. 243 ; tom. ii. p. 169) conscience, 
gives many curious cases of the 
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still recognised as the most important. But they are 
practised almost exclnsiv'^ly in relation to the men of 
the sam"' tribe; ari their opposites are not regrjrded 
as crimes in relation to the men of ot^i^r tribes. No 
tribe could hold together if murder, robbery, treachery, 
&c., were common; consequently such crimes within 
the limits of the same tribe “ are branded with ever- 
“ lasting infamy but excite no such sentiment 
beyond these limits. A North-American Indian is 
well pleased with himself, and is honoured by others, 
when he scalps a man of another tribe, and a Dyak 
cuts off the head of an unoffendiflg person, and dries 
it as a trophy. The murder of infants has prevailed 
on the largest scale throughout the world, and has 
met with no reproach; but infanticide, especially of 
femaleS; has been thought to be good for the tribe, or 
at least not injurious. Suicide during former times 
was not generally considered as a crime,^^ but rather, 
from the courage displayed, as an honourable act ; and 
it is still practised by some semi-civilised and savage 
nations without reproach, for it does not obviously 

See an able article in tbe discussion on Suicide i||Lecky's 
‘ jSForth British Boview,’ 1867, p. ‘ History of European Morals,’ 
395. See also Mr. W. Bagehot’s vol. i, 1869, p. 223. With 
articles on the Importance of Obe- respect to savages, Mr. W inwood 
dience and Coherence to Primi- Eeade informs me that the 
tive Man, in the ‘Fortnightly negroes of West Africa often 

Review,’ 1867, p. 629, and 1868, commit suicide. It is well 

p. 457, &c. known how common it was 

The fullest account which amongst the miserable aborigines 
I have met with is by Dr. Ger- of South America after the 
land, in his ‘Ueber dan Auss- Spanish conquest. For New 

terben der Naturvolker,’ 1868 ; Zealand, see the voyage of the 

hut I shall have to recur to the “ Novara,” and for the Aleutian 
subject of infanticide in a future Islands, Miiller, as quoted by 
ch^ter. Houzeau, ‘Les Facult4s Men- 

” See the very interestiiig talesi’ tonL ii. p. 136. 
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concern others of the tribe. It has been recorded that 
an Indian Thug conscientiously regretted that he had 
not robbed and strangled as many travellers as did 
his father before him. In a rude state of civilisation 
the robbery of strangers is, indeed, generally considered 
as honourable. 

Slavery, although in some ways beneficial during 
ancient times, is a great crime ; yet it was not so 
regarded until quite recently, even by the most 
civilised nations. And this was especially the case, 
because the slaves belonged in general to a race 
different from that^of their masters. As barbarians 
do not regard the opinion of their women, wives 
are commonly treated like slaves. Most savages are 
utterly indifferent to the sufferings of strangers, or 
even delight in witnessing them. It is well known 
that the women and children of the North-American 
Indians aided in torturing their enemies. Some 
savages take a horrid pleasure in cruelty to animals, ‘ 
and humanity is an unknown virtue. Nevertheless, 
besides the family affections, kindness is common, 
especially during sickness, between the members of the 
same Hibe, and is sometimes extended beyond these 
limits. Mungo Park's touching account of the kindness 
of the negro women of the interior to him is well known. 
Many instances could be given of the noble fidelity of 
savages towards each other, but not to strangers; 
common experience justifies the maxim of the 
Spaniard, “Never, never trust an Indian." There 
cannot be fidelity without truth ; and this fundamental 

“ See Mr. Bagehot, * Physics Hamilton’s account of the 

id Politics,’ 1872, p. 72. Kaffirs, * Anthropologicid Be» 

" See, for imtanoei Mr. view,* 1870, p. xv« 
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virtue is not rare between tie members of tlie same 
tribe: thus Mungo !]^rli! heard the negro women 
teaching their yoiing children to love tbe truth. This, 
again, 18 one of the virtues which becomes so deeply 
rooted in the mind, that it is sometimes practised by 
savages, even at a high cost, towards strangers ; but to 
lie to your enemy has rarely been thought a sin, as 
the history of modern diplomacy too plainly shews. 
As soon as a tribe has a recognised leader, disobedience 
becomes a crime, and even abject submission is looked 
at dS a sacred virtue. 

As during rude times no man can be useful or faith- 
ful to his tribe without courage, this quality has 
universally been placed in the highest rank; and 
although in civilised <|juntries a good yet timid man 
may be far more useful to the community than a brave 
one, we cannot Lelp instinctively honouring the latter 
pj^ove a coward, however benevolent. Prudence, on the 
^mer hand, which does not concern the welfare of others, 
'Imough a very useful virtue, has never been highly 
esteemed. As no man can practise the virtues necessary 
for the welfare of his tribe without self-sacrifice, self- 
command, and the power of endurance, these ^alities 
have been at all times highly and most justly valued. 
The American savage voluntarily submits to the most 
horrid tortures without a groan, to prove and strengthen 
his fortitude and courage ; and we cannot help admir- 
ing him, or even an Indian Fakir, who, from a foolish 
religious motive, swings suspended by a hook buried in 
his flesh. 

The other so-called self-regarding virtues, which do 
not obviously, though they may really, affect the wel- 
fare of the tribe, have never been esteemed by savages, 
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though now highly appreciated by civilised nations. 
The greatest intemperance is no reproach with savages. 
Utter licentiousness, and unnatural crimes, prevail 
to an astounding extent.®® As soon, however, as 
marriage, whether polygamous, or monogamous, 
becomes* common, jealousy will lead to the incul- 
cation of female virtue ; and this, being honoured, will 
tend to spread to the unmarried females. How slowly 
it spreads to the male sex, we see at the present day. 
Chastity eminently requires self-command ; therefore it 
has been honoured from a very early period in the 
moral history of civilised man. As a consequence of 
this, the senseless practice of celibacy has been ranked 
from a remote period as a virtue.®’ The hatred of 
indecency, which appears to ips so natural a^ to be 
thought innate, and which is so valuable an aid to 
chastity, is a modern virtue, appertaining exclusively, 
as Sir G. Staunton remarks,®® to civilised life. This is 
shewn by the ancient religious rites of various nations, 
by the drawings on the walls of Pompeii, and by the 
practices of many savages. 

We have now seen that actions are regarded by 
savaged; and were probably so regarded by primeval 
man, as good or bad, solely as they obviously affect the 
welfare of the tribe, — not that of the species, nor that 
of an individual member of the tribe. This conclusion 
agrees well with the belief that the so-called moral 
sense is aboriginally derived from the social instincts, 
for both relate at first exclusively to the community. 

^ Mr. M’LenDan has given pean Morals,’ vol. i. 1869, p. 
(‘ Primitive Marriage,’ 1865, p. 109. 

176) a good collection of facts on ** ‘ Embassy to China,’ vol. ii. 
this head. p. 348. 

^ Leoky, * History of Euro- 
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The chief causes of the low morality of sa’^ages, as 
judged by our standard, are, firstly, the confinement 
of sympathy to the same tribe. Secor lly, powers of 
reasoning insufficient to recognise the bearing of many 
virtues, especially of the self-regarding virtues, on the 
general welfare of the tribe. Savages, for instance, 
fail to trace the multiplied evils consequent on a want 
of temperance, chastity, &c. And, thirdly, weak 
power of self-command ; for this power has not been 
strengthened through long-continued, perhaps in- 
herited, habit, instruction and religion. 

I have entered into the above details on the im- 
morality of savages, because some authors have 
recently taken a high view of their moral nature, or 
have attributed most fii their crimes to mistaken 
benevolence.^® These authors appears to rest their 
conclusion on Sc4,vages possessing those virtues which 
are serviceable, or even necessary, for the existence of 
the family and of the tribe, — qualities which they un- 
doubtedly do possess, and often in a high degree. 

Conclvding Bemarks . — ^It was assumed formerly by 
philosophers of the derivative school of mortis that 
the foundation of morality lay in a form of Selfishness ; 
but more recently the “ Greatest happiness principle 
has been brought prominently forward. It is, how- 
ever, more correct to speak of the latter principle as 
the standard, and not as the motive of conduct. 

^ See on this subject copious " This term is used in an able 
evidence in Chap. vii. of Sir J. article in the * Westminster 
Lubbock, ‘Origin of Civilisa- Review,* Oct. 1869, p. 498. 
tion,* 1870. For the “ Greatest happiness 

^ For instance Lecky, ‘ Hist. “ principle,” see J. S. Mill, 
European Morals,* vol. i. p. 124. ‘ Utilitarianism,* p. 17. 



184 


THE DESCENT OF MAN. 


Pabt L 


Netertheless, all the authors whose works 1 have con- 
sulted, with a few exceptions,*^ write as if there ^must 
be a distinct motive for every action, and that this 
must be associated with some pleasure or displeasure. 
But man seems often to act impulsively, that is from 
instinct or long habit, without any consciousness of 
pleasure, in the same manner as does probably a bee or 
ant, when it blindly follows its instincts. Under cir- 
cumstances of extreme peril, as during a fire, when a 
man endeavours to save a fellow-creature without a 
moment^s hesitation^ he can hardly feel pleasure ; and 
still less has he time to reflect on the dissatisfaction 
which he might subsequently experience if he did not 
make the attempt. Should he afterwards reflect over his 
own conduct, he would feel that there lies wiihin him 
an impulsive power widely different from a search after 
pleasure or happiness ; and this seems to be the deeply 
planted social instinct. 

In the case of the lower animals it seems much 

** Mill recognises (‘ System of cases the impulse is so far in- 
liogic,’ vol. ii. p. 422) in the “comjiatible with the self-re- 
clearest manner, that actions ‘^garding that the two do not 
may he performed through ‘‘easily co-exist in the same 
habit wfJiout the antici})ation “ moment of consciousness.” A 
of pleasure. Mr. U. Sidgwick dim feeling that our impulses 
also, in his Essay on Pleasure do not by any means always 
and Desire (‘ The Contempoi'ary arise from any conterniwraneous 
Peview,’ April 1872, p. 671), or anticipated pleasure, has, I 
remarks : “ To sum up, in con- cannot but think, been one chief 
“ travention of the doctrine that cause of the acceptance of the 
** our conscious active impulses intuitive theory of morality, and 
“ are always directed towards of the rejection of the utilitarian 
“ the production of agreeable or “ Greatest happiness ” theory, 
“ sensations in ourselves, I With respect to the latter theory 
“would maintain that we find the standard and the motive 
“ everywhere in consciousness of conduct have no doubt often 
“extra-regarding impulse, di- been confused, but they are 
“ rected towards something that really in some degree blende4. 

“ ju9 not pleasure ; that in many 
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more appropriate to $peaj: of tBefr social tostincts, 
as haying been developlu lor tbe general good rather 
than foi" the geiferal happiness of the species. The 
term, general good, may be defined as the rearing of 
the greatest number of individuals in full vigour and 
health, with all their faculties perfect, under the con- 
ditions to which they are subjected. As the social 
instincts both of man and the lower animals have no 
doubt been developed by nearly the same steps, it 
would be advisable, if found practicable, to use the 
same definition in both cases, and to take as the 
standard^of morality, the general good or welfare of the 
community, rather than the general happiness; but 
this definition would perhaps require some limitation 
on account of political ethics. 

When a man risks his life to save that of a fellow- 
creature, it seems also more correct to say that he acts 
for the general good, rather than for the general 
happiness of mankind. No doubt the welfare and the 
happiness of the individual usually coincide; and a 
contented, happy tribe will flourish better than one 
that is discontented and unhappy. We have seen that 
even at an early period in the history of ilan, the 
expressed wishes of the Community will have naturally 
influenced to a large extent the conduct of each"^ 
member ; and as all wish for happiness, the greatest 
happiness principle ” will have become a most im- 
portant secondary guide and object; the social instinct, 
however, together with sympathy ’(which leads to our 
regarding the approbation and disapprobation of 
others), having served as the primary impulse and 
guide. Thus the reproach is removed of laying the 
foundation of the noblest part of our nature in the 
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base principle of selfishness ; unless, indeed, the 
satisfaction which every animal feels, when it follows 
its proper instincts, and the dissatisfaction felt when 
prevented, be called selfish. 

The wishes and opinions of the members of the same 
community, expressed at first orally, but later by 
writing also, either form the sole guides of our conduct, 
or greatly reinforce the social instincts ; such opinions, 
however, have sometimes a tendency directly opposed 
to these instincts. This latter fact is well exemplified 
by the Law of Ronom, that is, the law of the opinion 
of our equals, and not of all our countrymen. The 
breach of this law, even when the breach is known to 
be strictly accordant with true morality, has caused 
many a man more agony than a real crime. We 
recognise the same influence in the burning sense of 
shame which most of us have felt, even after tho 
interval of years, when calling to mind some accidental 
breach of a trifling, though fixed, rule of etiquette. 
The judgment of the community will generally be 
guided by some rude experience of what is best in the 
long run for all the members ; but this judgment will 
not raifely err from ignorance and weak powers of 
reasoning. Hence the strangest customs and super- 
^^stitions, in complete opposition to the true welfare 
and happiness of mankind, have become all-powerful 
throughout the world. We see this in the horror felt 
by a Hindoo who breaks his caste, and in many other 
such cases. It would be difficult to distinguish 
between the remorse felt by a Hindoo who has yielded 
to the temptation of eating unclean food, from that 
felt after committing a theft; but the former woul^ 
probably be the more severe. 
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How so many absnt<^ rnle<* of conduct, as well as so 
many absurd relij^ioos beb'efs, have originated, we do 
not T^ntw; nor bow it is that they ha^r^c become, in all 
quarters of the world, so deeply impressed on the mind 
of men; but it is worthy of remark that a belief 
constantly inculcated during Un* early years of life, 
whilst the brain is impressible, appears to acquire 
almost the nature of an instinct ; and the very essence 
of an instinct is that it is followed independently of 
reason. Neither can we say why certain admirable 
virtues, such as the love of truth, are much more 
highly appreciated by some savage tribes than by 
others;*^ nor, again, why similar differences prevail 
even amongst highly civilised nations. Knowing how 
firmly fixed many strange customs and superstitions have 
become, we need feel no surprise that the self-regarding 
virtues, supported as they are by reason, should now 
appear to us so natural as to be thought innate, although 
they were not valued by man in his early condition. 

Notwithstanding many sources of doubt, man can 
generally and readily distinguish between the higher 
and lower moial rules. The higher are founded on the 
social instincts, and relate to the welfare of^ others. 
They are supported by the approbation of our fellow- 
men and by reason. The lower rules, though some of 
them when implying self-sacrifice hardly deserve to be 
called lower, relate chiefly to self, and arise from 
public opinion, matured by experience and cultivation ; 
for they are not practised by rude tribes. 

As man advances in civilisation, and small tribes are 

^ Good instances are given more fully in his * Contributions 
by Mr. Wallace in * ‘ Scientific to the 'I’heory of Natural Selec* 
Opinion,’ Sept. 15, 1869 ; and tion,’ 1870, p. $63. 
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united into larger communities, the simplest reasor 
would tell each individual that he ought to extend hie 
social instincts and sympathies to all the members oi 
the same nation, though personally unknown to him. 
This point being once reached, there is only an 
artificial barrier to prevent his sympathies extending 
to the men of all nations and races. If, indeed, such 
men are separated from him by great differences in 
appearance or habits, experience unfortunately shews 
us how long it is, before we look at them as our 
fellow-creatures. Sympathy beyond the confines of 
man, that is, humanity to the lower animals, seems to 
be one of the latest moral acquisitions. It is appa- 
rently unfelt by savages, except towards their pets. 
How little the old Komans knew of it is ohewn by 
their abhorrent gladiatorial exhibitions. The very 
idea of humanity, as far as I could observe, was new to 
most of the Gauchos of the Pampas. This virtue, one 
of the noblest with which man is endowed, seems to 
arise incidentally from our sympathies becoming more 
tender and more widely diffused, until they are ex- 
tended to all sentient beings. As soon as this virtue is 
honourfd and practised by some few men, it spreads 
through instruction and example to the young, and 
eventually becomes incorporated in public opinion. 

The highest possible stage in moral culture is when 
we recognise that we ought to control our thoughts, 
and ‘‘ not even in inmost thought to think again the 
sins that made the past so pleasant to us.” What- 
ever makes any bad action familiar to the mind, 
renders its performance by so much the easier. As 
Marcus Aurelius long ago said, ^t^uch as are thy 
** Tennyson, * Idylls of the King/ p. 244. 
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‘‘ habitual thoughts, such also will be the character of 
‘‘ thy mind ; for the soul is dyed by the thoughts.*' 

Our great philosopher, Herbert Spencf r, has recently 
explained views on the moral sense, lie says,*® 
I believe that the experiences of utility organised 
and consolidated through all past generations of the 
“ human race^ have been producing corresponding 
modifications, which, by continued transmission and 
“ accumulation, have become in us certain faculties of 
moral intuition — certain emotions responding to right 
** and wrong conduct, which have no apparent basis in 
the individual experiences of utility.** There is not 
the least inherent improbability, as it seems to me, in 
virtuous tendencies being more or less strongly in- 
herited ; for, not to mention the various dispositions 
and habits transmitted by many of our domestic animals 
to their ofispri: g, I have heard of authentic cases in 
which a desire io steal and a tendency to lie appeared 
to run in families of the upper ranks ; and as stealing 
is a rare crime in the wealthy classes, we can hardly 
account by accidental coincidence for the tendency 
occurring in two or three members of the same family. 
If bi[^ tendencies are transmitted, it is proballe that 
good ones are likewise transmitted. That the state of 
the body by afl'ecting the brain, has great influence on 
the moral tendencies is known to most of those who have 
sufiered from chronic derangements of the digestion or 
liver. The same fact is likewise shewn by the “ per- 
“ version or destruction of the moral sense being often 
<^one of the earliest symptoms of mental derange- 

* The Thoughts of the was born a.d. 121. 

Emperor M. Aurelius Antoni- ** Letter to Mr. Mill in Bain's 
nus,’ Eng. translat., - 2nd edit, ‘Mental and Moral Bcience,’ 
1869, p. 112. Marcus Aurelius 1868, p. 722. 
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** ment ; ” and insanity is notoriously often inherited. 
Except through the principle of the transmission of 
inoral tendencies, we cannot understand the differences 
believed to exist in this respect between the various 
races of mankind. 

Even the partial transmission of virtuous tendencies 
would be an immense assistance to the primary 
impulse derived directly and indirectly from the social 
instincts. Admitting for a moment that virtuous 
tendencies are inherited, it appears probable, at least 
in such cases as chastity, temperance, humanity to 
animals, &c., that they become first impressed on the 
mental organization through habit, instruction and 
example, continued during several generations in the 
same family, and in a quite subordinate degree, not 
at all, by the individuals possessing such virtues 
having succeeded best in the struggle for life. My 
chief source •of doubt with respect to any such in- 
heritance, is that senseless customs, superstitions, and 
tastes, such as the horror of a Hindoo for unclean 
food, ought on the same principle to be transmitted. 
I have not met with any evidence in support of the 
tranami^ion of superstitious customs or senseless 
habits, although in itself it is perhaps not less 
probable than that animals should acquire inherited 
tastes for certain kinds of food or fear of certain foes. 

Finally the social instincts, which no doubt were 
acquired by man as by the lower animals for the good 
of the community, will from the first have given to 
him some wish to aid his fellows, some feeling of 
sympathy, and have compelled him to regard their 
" Maudsley, Body and Mind,’ 1870, p, 60. 
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approbation and disapprobation. Snob impulses ,vill 
have served him at a ycry er-ly period as a rude rule 
of right find wrong, But as man gradually advanced 
in inl3liectual power, and was enabler? to trace the 
more remote consequences of his actions; us he ac- 
quired sufficient knowledge to reject baneful customs 
and superstitions ; as he regarded more and more, not 
only the welfare, but the happiness of his fellow-men ; 
as from habit, following on beneficial experience, in- 
struction and example, his sympathies became more 
tender and widely diffused, extending to men. of all 
races, to the imbecile, maimed, and other useless 
members of society, and finally to the lower animals, — 
so would the standard of his morality rise higher 
and higher. And it is admitted by moralists of the 
derivative school and by some intuitionists, that the 
standard of morality has risen since an early period in 
the history of 

As a struggle may sometimes be seen going on 
between the various instincts of the lower animals, it 
is not surprising that there should be a struggle in 
man between bis social instincts, with their derived 
virtues, and his lower, though momentarily sSponger 
impulses or desires. This, as Mr. Galton*® has re- 
marked, is all the less surprising, as man has emerged 
from a state of barbarism within a comparatively 
recent period. After having yielded to some tempta- 

** A writer in the ‘North therein. 

British Review’ (July 1869, p. See his remarkable work 

531), well capable of forming a on ‘ Hereditary Genius,’ 1869, 
sound judgment, expresses him- p. 349. The Duke of Argyll 
self strongly in favour of this ( ‘ Primeval Man,’ 1869, p, 188) 
conclusion. Mr. Lecky ( ‘ Hist, has some good remai'ks on the 
of Morals,* voL i. p. 143) seems contest in man’s nature between 
to a certain extent to coincide right and wrong. 
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iiou we feel a sense of dissatisfaction, shame, re- 
pentance, or r&iorse, analogous to the feelings caused 
by other powerful instincts .or desires, when left 
unsatisfied or baulked. We compare the weakened 
impression of a past temptation with the ever present 
social instincts, or with habits, gained in early youth 
and strengthened during our whole lives, until they 
have become almost as strong as instincts. If with 
the temptation still before us we do not yield, it is 
because either the social instinct or some custom is at 
the moment predominant, or because we have learnt 
that it will appear to us hereafter the stronger, when 
compared with the weakened impression of the temp- 
tation, and we realise that its violation would cause us 
si^flfering. Looking to future generations, tHere is*" 
no cause to fear that the social instincts will grow 
weaker, and we may expect that virtuous habits will 
grow stronger, becoming perhaps fixed by inheritance. 
In this case the struggle between our higher and 
lower impulses will be less severe, and virtue will be 
triumphant. 

8mft:nary of the last two Chapters . — There can be no 
doubt that the difference between the mind of the 
lowest man and that of the highest animal is immense. 
An anthropomorphous ape, if he could take a dis- 
passionate view of his own case, would admit that 
though he could form an artful plan to plunder a 
garden — though he could use stones for fighting or 
for breaking open nuts, yet that the thought of 
fashioning a stone into a tool was quite beyond his 
scope. Still less, as he would admit, could he follow 
out a train of metaphysical reasoning, or solve a 
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luatliematical problem, or reflect on God, or admir\^ 
a grand natural scene. Some apes, hp\YOTer, would ^ 
probably declare that they uould and \!id admire ^he 
beauty cf the coloured skin and fur of their partners 
in marriage. They would admit, that .though they 
could make other apes understand by cries some of 
their perceptions and simpler wants, the notion of 
expressing definite ideas by definite sounds had never 
crossed their minds. They might insist that they 
were ready to aid thoir fellow-apes of the same troop 
in many ways, to risk their lives for them, and to take 
change of their orphans ; but they would be forced to 
acknowledge that disinterested love for all living 
creatures, the most noble attril^ute of man, was quite 
beyond their comprehension. 

Nevertheless the difference in mind between man 
and the higher animals, great as it is, certainly is one 
of degree and not of kind. We have seen that the 
senses and intuitions, the various emotions and 
faculties, such as love, memory, attention, curiosity, 
imitation, reason, &c., of which man boasts, may be 
found in an incipient, or even sometimes in a well- 
developed condition, in the lower animals. They are 
also capable of some inheiited improvement, as%ro see 
in the domestic dog compared with the wolf or jaukal. 

If it could be proved that certain high mental powers, 
such as the formation of general concepts, self-con- 
sciousness, &c., were absolutely peculiar to man, which 
seems extremely doubtful, it is not improbable that 
these qualities are merely the incidental results of 
other highly-advanced intellectual faculties ; and these 
again mainly the result of the continued use of a 
perfect language. At what age does the new-born 
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"infant possess the power of abstraction, or become 
self-conscious, und reflect on its own existence ? We 
cannot answerj nor can we answer in regard to the 
ascending organic scale. The half-art, half-instinct of 
language still bears the stamp of its gradual evolution. 
The ennobling belief in God is not universal with 
man; and the belief in spiritual agencies naturally 
follows from other mental powers. The moral sense 
perhaps affords the best and highest distinction be- 
tween man and the lower animals; but I need say 
nothing on this head, as I have so lately endeavoured 
to shew that the social instincts, — the prime principle 
of man’s moral constitution — with the aid of active 
intellectual powers aid the effects of habit, naturally 
lead to the golden rule, As ye would that men should 
do to you, do ye to them likewise ; ” and this lies at 
the foundation of morality. 

In the next chapter I shall make some few remarks 
on the probable steps and means by which the several 
mental and moral faculties of man have been gradually 
evolved. That such evolution is at least possible, 
ought not to be denied, for we daily see these faculties 
develcming in every infant ; and we may trace a perfect 
gradation from the mind of an utter idiot, lower than 
that of an animal low in the scale, to the mind of a 
Newton. 

^ ‘ The Thought* of Marcus Aurelius,’ p, 139. 
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CHAPTEB V. 


Ow THE Development op the Intelleotttal and 
Mobal Faculties DUBiNa Pbimeyal and 
Givilibbd Times. 

Advancement of the intellectnal powers through natural selection — 
Importance of imitation — Social and moral faculties — Their 
development within the limits of the same tribe— Natural 
selection as affecting civilised natidhs — Evidence that civilised 
nations were once barbarous. 

The subjects to be discussed in this chapter are of 
the highest interest, but are treated by me in an im- 
perfect and fragmentary manner. Mr. Wallace, in an 
admirable paper before referred to, \ argues that man, 
after he had partially acquired those intej^ectual and 
moral faculties which distinguish him from the lower 
animals, would have been but little liable to bodily 
modifications through natural selection or any other 
means. For man is enabled through his mental 
faculties to keep with an unchanged body in harmony 
“with the changing universe.” He has great power 
W adapting his habits to new conditions of life. He 
invents weapons, tools, and various stratagems to 
procure food and to defend himself. When he migrates 
into a colder climate he uses clothes, builds sheds, and 
makes fires ; and by the aid of fire cooks food otherwise 
indigestible. He aids his fellow-men in many wajSi 
* * Anth r o p omesl Beview,* May y 
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and anticipates future erents. Even at a remote 
period he practised some diyision of labour. 

The lower animals^ on the other hand, must have 
their bodily structure modified in order to survive 
under greatly changed conditions. They must be 
.rendered stronger, or acquire more efiective teeth or 
claws, for defence against new enemies ; or they must 
be reduced in size, so as to escape detection and 
danger. When they migrate into a colder climate, 
they must become clothed with thicker fur, or have 
their constitutions altered. If they fail to be thus 
modified, they will cease to exist. 

The case, however, is widely different, as Mr. 
Wallace has with justice insisted, in relation to the 
intellectual and moral faculties of man These 
faculties are variable; and we have every reason to 
believe that the variations tend to be inherited. 
Therefore, if they were formerly of high importance 
to primeval man and to his ape-like progenitors, they 
would have been perfected or advanced through 
natural selection. Of the high importance of the * 
intellectual faculties there can be no doubt, for man 
mainlj^owes to them his predominant position in the 
world. We can see, that in the rudest state of society, 
the individuals who were the most sagacious, who 
invented and used the best weapons or traps, and who 
were best able to defend themselves, would rear the 
greatest number of offspring. The tribes, which 
included the largest number of men thus endowed, 
would increase in number and supplant other tribes. 
Nun^bers depend primarily on the means of subsistence, 
and this depends partly on the physical nature of the 
country, but in a much higher degree on the arts 
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which are there practised. As a tribe increases and is 
victorions, it is often st^ll further in^jreased by the 
absorption of other tribes.^ The stature and strength 
of the men of a tribe are likewise of b ’ le importance 
for its success, and these depend in part on the nature 
and amount of the food whicli can be obtained. In 
Europe the men of the Bronze period were supplanted 
by a race more powerful, and, judging from their 
swor^-handles, with larger hands ; ® but their success 
was probably still more due to their superiority in 
the arts. 

All that we know about savages, or may infer from 
their traditions and from old monuments, the history 
of which is quite forgotten by the present inhabitants, 
shew that from the remotest times successful tribes 
have supplanted other tribes. Relics of extinct or 
forgotten tribes have been discovered throughout the 
civilised regions of the earth, oh the wild plains of 
America, and on the isolated islands in the Pacific 
Ocean, A^ the present day civilised nations are 
everywhere supplanting barbarous nations, excepting 
wheie the climate opposes a deadly barrier ; and they 
succeed mainly, though not exclusively, throufh their 
arts, which are the products of the intellect. It is, 
therefore, highly probable that with mankind the 
intellectual faculties have been mainly and gradually 
perfected through natural selection; and this con- 
clusion is sufficient for our purpose. Undoubtedly it 
would be interesting to trace the development of each 

• After a time the members are the co-descendants of the 
or tribes which are absorbed into same ancestors, 
another tribe assume, as Sir • Morlot, *Soc. Faud. Sc# 
Henry Maine remarks (* Ancient Nat.’ 1860, p. 294. 

Law,’ 1861, p.. 181), that they 
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separate facility from the state in which it exists in 
the lower animals to that in which it exists in man ; 
hut neither my ability nor knowledge permits the 
attempt. 

It deserves notice that, as soon as the progenitors 
of man became social (and this probably occurred at 
a very early period), the principle of imitation, and 
reason, and experience would have increased, and 
much modified the intellectual powers in a way, of 
which we see only traces in the lower animals. Apes 
are much given to imitation, as are the lowest savages ; 
and the simple fact previously referred to, that after a 
time no animal can be caught in the same place by 
the same sort of trap, shews that animals learn by 
experience, and imitate the caution of others. Now, if 
some one man in a tribe, more sagacious than the 
^ others, invented a new snare or weapon, or other 
means of attack or defence, the plainest self-interest, 
without the assistance of much reasoning power, would 
prompt the other members to imitate him ; and all 
would thus profit. The habitual practice of each new 
art must likewise in some slight degree strengthen the 
^telledj. If the new invention *were an important 
one, the tribe would increase in number, spread, and 
supplant other tribes. In a tribe thus rendered more 
numerous there would always be a rather greater 
chance of the birth of other superior and inventive 
members. If such men left children to inherit their 
mental superiority, the chance of the birth of still 
more ingenious members would be somewhat better, 
and in a very small tribe decidedly better. Even if 
they left no children, the tribe would still include 
their blood-relations; and it has been ascertained by 
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agriculturists* that by preserving and breeding Lom 
the family of an animal, rhicli when slaughtered was 
found to be valuob’e, rhe desired character has been 
obtained. 

Turning now to the social and moral faculties. In 
order that primeval men, or the ape-liie progenitors of 
man, should become social, they must have acquired 
the same instinctive feelings, which impel other 
animals to live in a body; and they ho doubt ex- 
hibited the same general disposition. They would 
have felt uneasy when separated Trom their comrades, 
for whom they would have felt some degree of love ; 
they would have warned each other of danger, and 
have given mutual aid in attack or defence. All this 
implies some degree of sympathy, fidelity, and courage. 
Such social qualities, the paramount importance of 
which to the lower animals is disputed by no one, were 
no doubt acquired by the progenitors of man in a 
similar manner, namely, through natural selection, 
aided by inherited habit. When two tribes of primeval 
man, living in the same country, came into com- 
petition, if (other circumstances being equal) i^he one 
tribe included a great number of courageous, sy])ipa- 
thetio and faithful members, who were always reaily to 
warn each other of danger, to aid and defend each 
other, this tribe would succeed better and conquer the 
other. Let it be borne in mind how all-important in 
the never-ceasing wars of savages, fidelity and courage 
must be. The advantage which disciplined soldiers 
have over undisciplined hordes follows chiefly from the 

* 1 have given mstanoes in my * Variation of Animals under 
Domestication, voLii. p. 
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confidence which each man feels in his comrades. 
Obedience, as Mr. Bagehot has well shewn,® is of the 
* highest value, for any form of government is better 
than none. Selfish and contentious people will not 
cohere, and without coherence nothing can be effected. 
A tribe rich in the above qualities would spread and 
be victorious over other tribes: but in the course of 
^ time it would, judging from all past history, be in its 
turn overcome by some other tribe still more highly 
endowed. Thus the social and moral qualities would 
tend slowly to advance and be diffused throughout the 
world. 

But it may be asked, how within the limits of the 
same tribe did a large number of members first become 
endowed with these social and moral qualides, and 
how was the standard of excellence raised? It is 
extremely doubtful whether the offspring of the more 
sympathetic and benevolent parents, or of those who 
were the most faithful to their comrades, would be 
reared in greater numbers than the children of selfish 
and treacherous parents belonging to the same tribe. 
He who was ready to sacrifice his life, as many a 
savage*'^ has been, rather than betray his comrades, 
would often leave no offspring to inherit his noble 
nature. The bravest men, who were always willing to 
come to the front in war, and who freely risked their 
lives for others, would on an average perish in larger 
numbers than other men. Therefore it hardly seems 
probable, that the number of men gifted with such 
virtues, or that the standard of their excellence, could 

® See a remarkable series of Nov. 1807; April 1, 1868; 
articles on ‘ Physics and Politics,* July 1, 1869, since separately 
in the ‘ Fortnightly Keview,’ published. 
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be increased through natural selection, that is, by the 
suryival of the fittest ; fo-. we are not hero speaking of 
one trib*3 being ^icuorious over another. 

Although the circumstances, leading vO an increase 
in the number of those thus endowed within the same 
tribe, are too complex to be cloarlj followed out, we 
can trace some of the probable steps. In the first 
place, as the reasoning powers and foresight of th^w 
members became improved, each man would soon 
learn that if he aided his fellow-men, he would 
commonly receive aid in return. From this low 
motive he might acquire the habit of aiding his 
fellows ; and the habit of performing benevolent 
actions certainly strengthens the feeling of sympathy 
which gives the first impulse to benevolent actions. 
Habits, moreover, followed during many generations 
probably tend i o be inherited. 

But another and much more powerful stimulus to 
the development of the social virtues, is afforded by 
the praise and the blame of our fellow-men. To the 
instinct of sympathy, as we have already seen, it is 
primarily due, that we habitually bestow both praise 
and blame on others, whilst we love the foriler and 
dread the latter when applied to ourselves; and this 
instinct no doubt was originally acquired, like all the 
other social instincts, through natural selection. At 
how early a period the progenitors of man in the 
course of their development, became capable of feeling 
and being impelled by, the praise or blame of their 
fellow-creatures, we cannot of course say, But it 
appears that even dogs appreciate encouragement, 
praise, and blame. The rudest savages feel the 
sentiment of glory, as ihey clearly show by preserving 
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the trophies of their prowess, by their habit of ex- 
cessive boasting, and even by the extreme care which 
4hey take of their personal appearance and decorations ; 
for unless they regarded the opinion of their comrades, 
such habits would be senseless. 

They certainly feel shame at the breach of some of 
their lesser rules, and apparently remorse, as shewn by 
||he case of the Australian who grew thin and could 
not rest from having delayed to murder some other 
woman, so as to propitiate his dead wife’s spirit. 
Though I have not met with any other recorded case, 
it is scarcely credible that a savage, who will sacrifice 
his life rather than betray his tribe, or one who will 
deliver himself up as a prisoner rather than break his 
parole,® would not feel remorse in his inmo t soul, if 
he had failed in a duty, which he held sacred. 

We may therefore' conclude that primeval man, at a 
very remote period, was influenced by the praise and 
blame of his fellows. It is obvious, that the members 
of the same tribe would approve of conduct which 
appeared to them to be for the general good, and 
would reprobate that which appeared evil. To do 
good ttito others — to do unto others as ye would 
they should do unto jou — is the foundation-stone of 
morality. It is, therefore, hardly possible to ex- 
aggerate the importance during rude times of the love 
of praise and the dread of blame. A man who was 
not impelled by any deep, instinctive feeling, to 
sacrifice his life for the good of others, yet was roused 
to such actions by a sense of glory, would by his 
example excite the same wish for glory in other men, 

• Mr. Wallace gives cases ia of Natural Selection,’ 1870, p. 
his * Contributions to the Theory 35 A 
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and would strengthen by uxeroise the noble feeling of 
admiration. Ho might tLas do far laoie good to his 
tribe than by begetting offspring with a tendency to 
inherit hib orm high character. 

With increased experience and reason, man percepes 
the more remote consequences of his actions, and the 
self-regarding virtues, such as temperance, chastity, 
&c., which during early times are, as we have before 
seen, utterly disregarded, come to be highly esteemed 
or even held sacred. I need not, however, repeat what 
I Lave said on this head in the fourth chapter. 
Ultimately our moral sense or conscience becomes a 
highly complex sentiment — originating in the social 
instincts, largely guided by the approbation of our 
fellow-men, ruled by reason, self-interest, and in later 
times by deep religious feelings, and confirmed by 
instruction and habit. 

It must not be forgotten that although a high 
standard of morality gives but a slight or no advantage 
to each individual man and his children over the other 
men of the same tribe, yet that an increase in the 
number of well-endowed men and an advancement in 
the standard of morality will certainly give an iAmense 
advantage to one tribe over another. A tribe including 
many members who, from possessing in a high degree 
the spirit of patriotism, fidelity, v^bedience, courage, 
and sympathy, were always ready to aid one another, 
and to sacrifice themselves for tlie common good, 
would be victorious over most other tribes; and this 
would be natural selection. At all times throughout 
the world tribes have supplanted other tribes ; and as 
morality is one important element in their success, 
the standard of morality and the number of well" 
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endowed men will thus everywhere tend to rise and 
increase. 

It is, however, very difficult to form any judgment 
why one particular tribe and not another has been 
successful and has risen in the scale of civilisation. 
Many savages are in the same condition as when first 
discovered several centuries ago. As Mr. Bagehot has 
remarked, we are apt to look at progress as normal in 
human society ; but history refutes this. The ancients 
did not even entertain the idea, nor do the Oriental 
nations at the present day. According to another 
high authority, Sir Henry Maine,’ “ the greatest part 
“of mankind has never shewn a particle of desire that 
“ its civil institutions should be improved.” Progress 
seems to depend on many concurrent favou rable con- 
ditions, far too complex to be followed out. But it 
has often been remarked, that a cool climate, from 
leading to industry and to the various arts, has been 
highly favourable thereto. The Esquimaux, pressed 
by hard necessity, have succeeded in many ingenious 
inventions, but their climate has been too severe for 
continued progress. Nomadic habits, whether over 
wide j-lains, or through the dense forests of the 
tropics, or along the shores of the sea, have in every 
case been highly detrimental. Whilst observing the 
barbarous inhabitants of Tierra del Fuego, it struck 
me that the possession of some property, a fixed abode, 
and the union of many families under a chief, were the 
indispensable requisites for civilisation. Such habits 
almost necessitate the cultivation of the ground; and 
the first steps in cultivation would probably result, as 

’ ‘Ancient Law,* 1861, p. 22. ‘Fortnightly Review,* April L 
For Mr. Bagehot*8 remarks, 1868, p. 452. 
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I have elsewhere shewn,® from some Duch acciden^ as 
the seeds of a fruit-tree faU'ng on a heap cf refuse, 
and producing an unusually line variety. The problem, 
however, of the first advance of savages towards 
civilisation ib at present much too difficult to be 
solved. 


N'^jtmral Selection (U affecting Civilised Nations . — I have 
hitherto only considered the advancement of man from 
a semi-human condition to that of the modern savage. 
But some remarks on the action of natural selection on 


civilised nations may be worth adding. This subject 
hac been ably discussed by Mr. W. B. Greg,® and 
previously by Mr. Wallace and Mr. Galton.^® Most 
of my remarks are taken from these three authors. 
With savages, the weak in body or mind are soon 
eliminated ; and those that survive commonly exhibit a 
vigorous state if health. We civilised men, on the 
other hand, do our utmost to check the process of 
elimination * we build asylums for the imbecile, the 
maimed, and the sick; we institute poor-laws; and 
our medical men exert their utmost skill to save the 


life of every cne to the last moment. There is reason 


® ‘The Yaiiation of Animals 
and Plants under Domestication,' 
voL i. p. 309. 

• ‘Fraser’s Magazine,* “Sept. 
1868, p. 363. This article seems 
to have struck many persons, 
and has given rise to two re- 
markable essays and a rejoinder 
in the * Spectator,’ Oct. 3rd and 
17th, 1868. It has also been 
discussed in the ‘ Q. Journal of 
Science,’ 1869, p. 152, and by 
Mr. Lawson Tait in the ‘ Dublin 
Q. Journal of Medical Science,* 


Feb. 1869, and by Mr. E. Ray 
Lankester in his ‘Comparative 
Longevity,* 1870, p. 128. Simi- 
lar views appeared previously in 
the ‘ Australasian,* July 13, 
1867. I have borrowed ideas 
from several of these writers. 

For Mr. Wallace, see ‘An- 
thropolog. Review,* as before 
cited. Mr. Qalton in * Mac- 
millan’s Magazine,* Aug. 1865, 
p. 318; also his great work, 
‘Hereditary Qenius,*^1870. 
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to believe that yacoination has preserved thousands, 
vrho from a weak constitution would formerly have 
succumbed to small-pox. Thus the weak members of 
civilised societies propagate their kind. No one who 
has attended to the breeding of domestic animals will 
doubt that this must be highly injurious to the race of 
man. It is surprising how soon a want of care, or 
care wrongly directed, leads to the degeneration of a 
domestic race; but excepting in the case of man 
himself, hardly any one is so ignorant as to allow his 
worst animals to breed. 

The aid which we feel impelled to give to the 
helpless is mainly an incidental result of the instinct 
of sympathy, which was originally acquired as part of 
the social instincts, but subsequently rendered, in the 
manner previously indicated, more tender and more 
widely diffused. Nor could we check our sympathy, 
even at the urging of hard reason, without deteriora- 
tion in the noblest part of our nature.*^ The surgeon 
may harden himself whilst performing an operation, 
for he knows that he is acting for the good of his 
patient ; but if we were intentionally to neglect the weak 
and hqjjpless, it could only be for a contingent benefit, 
with an overwhelming present evil. We must there- 
fore bear the undoubtedly bad effects of the weak 
surviving and propagating their kind; but there 
appears to be at least one check in steady action, 
namely that the weaker and inferior members of 
society do not marry so freely as the sound ; and this 
check might be indefinitely increased by the weak in 
body or mind refraining from marriage, though this is 
more to be hoped for than expected. 

In every country in which a large standing army is 
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kept up, tke finest young men are taken by the 'con- 
scription or are enlist^^d. They are thus exposed to 
early death during war, are often tempted into vice, 
and ac'e prevented from marrying during the prime of 
life. On the other hand the shorter and feebler men, 
with poor constitutions, are left at home, and con- 
sequently have a much better chance of marrying and 
propagating their kind.^^ 

Man accumulates property and bequeaths it to his 
children, so that the children of the rich have an 
advantage over the poor in the race for success, 
independently of bodily or mental superiority. On 
the other hand, the children of parents who are short- 
lived, and are therefore on an average deficient in 
health and vigour, come into their property sooner 
than other children, and will be likely to marry earlier, 
and leave a larger number of offspring to inherit their 
inferior constitutions. But the inheritance of property 
by itself is very far from an evil; for without the 
accumulation of capital the arts could not progress* 
and it is chiefly through their power that the civilised 
races have extended, and are now everywhere extending 
their range, so as to take the place of the low^ races. 
Nor does the moderate accumulation of wealth interfere 
with the process of selection. When a poor man 
becomes moderately rich, his children enter trades or 
professions in which there is struggle enough, so that 
the able in body and mind succeed best. The presence 
of a body of well-instructed men, who have not to 
labour for their daily bread, is important to a degree 

” Pref. H. Fiok (* EinfluBs good remarks on this head, and 
der Natarwissenschaft auf das en other sneh points. 

BechV «l^iuie, 1873) has some 
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which cannot be over-estimated ; as all high intellectual 
work is carried on by them, and on such work, material 
progress of all kinds mainly depends, not to mention 
other and higher advantages. No doubt wealth when 
very great tends to convert men into useless drones, 
but their number is never large ; and some degree of 
elimination here occurs, for we daily see rich men, who 
happen to be fools or profligate, squandering away 
their wealth. 

Primogeniture with entailed estates is a more direct 
evil, though it may formerly have been a great 
advantage by the creation of a dominant class, and 
any government is better than none. Most eldest 
sons, though they may he weak in body or mind, 
marry, whilst the younger sons, however superior in 
these respects, do not so generally marry. Nor can 
worthless eldest sons with entailed estates squander 
their wealth. But here, as elsewhere, the relations of 
civilised life are so complex that some compensatory 
checks intervene. The men who are rich through 
primogeniture are able to select generation after 
generation the more beautiful and charming women; 
and these must generally be healthy in body and 
active^n mind. The evil consequences, such as they 
may be, of the continued preservation of the same line 
of descent, without any selection, are checked by men 
of rank always wishing to increase their wealth and 
power; and this they efiect by marrying heiresses. 
But the daughters of parents who have produced 
single children, are themselves, as Mr. Galton^^ has 
shewn, apt to be sterile ; and thus noble families are 
continually cut oS in the direct line, and their wealth 
“ ‘Hereditary Genius,^ 1870, pp. 132-140. 
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flows into some side channel ; but unfortunately this 
channel is not determined hj superiority of any kind. 

Although civilisa^^'on thus checks in many ways the 
action of natural selection, it apparently favours the 
better development of the body, by means of good 
food and the freedom from occasional hardships. This 
may bd inferred from civilised men having been found, 
wherever compared, to be physically stronger than 
savages.^^ They appear also to have equal powers of 
endurance, as has been proved in many adventurous 
expeditions. Even the great luxury of the rich can be 
but little detrimental; for the expectation of life of 
our aristocracy, at all ages and of both sexes, is very 
little inferior to that of healthy English lives in the 
lower classes.^^ 

We will now look to the intellectual faculties. If in 
each grade of society the members were divided into 
two equal bodies, the one including the intellectually 
superior and the other the inferior, there can be little 
doubt thai the former would succeed best in all 
occupations, and rear a greater number of children. 
Even in the lowest walks of life, skill and ability must 
be of some advantage ; though in many occnptitionB, 
owing to the great division of labour, a very small 
one. Hence in civilised nations there will be some 
tendency to an increase both in the number and in the 
standard of the intellectually able. But I do not wish 
to assert that this tendency may not be more than 
counterbalanced in other ways, as by the multiplication 

” Quatrefages, * Bevue des authorities, in the table given in 
CouTB Scientifiques,’ 1867-68, p, Mr. E. R. Lankester’s * Oom- 
669. parative Longevity/ 1870, p. 

“ See the fifth and sixth 116. 
colum^ corniced from good 



210 


THK DESCENT OP MAN. 


Pabt I. 


of the reckless and improyident ; but even to such as 
these, ability must be some advantage. 

It has often been objected to views like the fore- 
going, that the most eminent men who have ever lived 
have left no offspring to inherit their great intellect. 
Mr. Galton says,^® “ I regret I am unable to solve the 
simple question whether, and how far, men and 
“ women who are prodigies of genius are infertile. I 
‘‘have, however, shewn that men of eminence are by. 
“ no means so.” Great lawgivers, the founders of 
beneficent religions, great philosophers and discoverers 
in science, aid the progress of mankind in a far higher 
degree their works than by leaving a numerous 
progeny. In the case of corporeal structures, it is 
the selection of the slightly better-endowed and the 
elimination of the slightly less well-endowed indi- 
viduals, and not the preservation of strongly-marked 
and rare anomalies, that leads to the advancement of a 
species.^® So it will be with the intellectual faculties, 
since the somewhat abler men in each grade of society 
succeed rather better than the less able, and con- 
sequently increase in number, if not otherwise pre- 
veiit(^J. When in any nation the standard of intellect 
rand the number of intellectual men have increased, we 
may expect from the law of the deviation from an 
average, that prodigies of genius will, as shewn by 
Mr. Galton, appear somewhat more frequently than 
before. 

In regard to the moral qualities, some elimination of 
the worst dispositions is always in progress even in 
the most civilised nations. Malefactors are executed, 

‘Hereditary Genius,^ 1870, ” ‘Origin of S|)eciefi’ (fifth 

p. 330. edition, 18G9), p, 101. ^ 



Obat. V. 


OmUSBD UAtlONS. 


211 


or imprisoned for long periods, so that they cannot 
freely transmit their bad ^uaiities. Melancholic and 
insane persons are confined, or commit suicide. Violent 
and quarrulscme men often come to a oloody end. 
The restless who will not follow any steady occupation 
— and this relic of barbarism is a great check to 
civilisation — emigrate to newly-settled countries, 
where they prove useful pioneers. Intemperance is so 
highly destructive, that the expectation of life of the 
intemperate, at the age of thirty for instance, is only 
13*8 years; whilst for the rural labourers of England 
at the same age it is 40*59 years.^® Profligate women 
bear few children, and profligate men rarely marry; 
both suffer from disease. In the breeding of domestic 
animals, the elimination of those individuals, though 
few in number, which are in any marked manner 
inferior, is by o means an unimportant element 
towards success. This especially holds good with 
injurious characters which tend to reappear through 
reversion, such as blackness in sheep ; and with man- 
kind some of the worst dispositions, which occasionally 
without any assignable cause make their appearance in 
families, may perhaps be reversions to a savage Jfcate, 
from which wo are not removed by very many genera- 
tions. This view seems indeed recognised in the 
common expression that such men are the black sheep 
of the family. 

With civilised nations, as far as an advanced standard 

‘Hereditary Genius,’ 1870, Statistics.* In regard to profli- 
p. 347. ^acy, see Dr. Farr, ‘ Influence of 

** B, Ray Lankester, ‘ Com- Marriage on Mortality,’ ‘ Nat. 
parative Longevity,’ 1870, p. Assoc, for the Promotion of 
115. The table of the intern- Social Science,’ 1856. 
perate fi from Neison’s ‘ Vital 
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of morality, and an increased number of fairly good 
men are concerned, natural selection apparently effects 
but little; though the fundamental social instincts 
were originally |hus gained. But I have already said 
enough, whilst treating of the lower races, on the 
causes which lead to the advance of morality, namely, 
the approbation of our fellow-men — the strengthening 
of our sympathies by habit — example and imitation — 
reason — experience, and even self-interest — instruction 
during youth, and religious feelings. 

A most important obstacle in civilised countries to 
an increase in the number of men of a superior class 
has been strongly insisted on by Mr. Greg and Mr. 
Galton,^® namely, the fact that the very poor and 
reckless, who are often degraded by vice almost in- 
variably marry early, whilst the careful and frugal, 
who are generally otherwise virtuous, marry late in 
life, so that they may be able to support themselves 
and their children in comfort. Those who marry 
early produce within a given period not only a greater 
number of generations, but, as shewn by Dr. Duncan,^® 
they produce many more children. The children, 
moiC^over, that are born by mothers during the prime 
of life are heavier and larger, and therefore probably 
more vigorous, than those born at other periods. 
Thus the reckless, degraded, and often vicious mem- 
bers of society, tend to increase at a quicker rate thai 

‘Fraser’s Magazine,’ Sept. Royal Soc,,* Edinburgh, vol 
1868, p. 353. ‘ Macmillau’s xxiv, p. 287 ; now publishe< 

Magazine,’ Ang. 1866, p. 318. separately under the title o 
The Rev. F. W. Farrar (‘ Fraser’s ‘Fecundity, Fertility, and Ste 
Mag.,’ Aug, 1870, p. 264) takes rility,’ 1871. See, also, Mi 
a different view. Galton, ‘ Hereditary Genius,’ pj 

‘ On the Laws of the Fer- 362-357, for observations to th 
tility of Women,’ in ‘Transact above ^ 
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the provident and generally virtuous members. Or as 
Mr. Qrreg puts She case: Tli© careless, squalid, un- 

aspirin Irishman multiplies like rabbits : the frugal, 
‘'foreseeing, aelf-respecting, ambitious Scot, stern in 
‘‘his morality, spiritual in his faith, sagacious and 
“ disciplined in his intelligence, passes his best years 
“ in struggle and in celibacy, marries late, and leaves 
“ few behind him. Q-i^en a land originally peopled by 
“ a thousand Saxons and a thousand Celts — and in a 
“ dozen generations five-sixths of the population would 
“be Celts, but five-sixths of the property, of the 
“ power, of the intellect, would belong to the one- 
“ sixth of Saxons that remained. In the eternal 
“ ‘ struggle for existence,* it would be the inferior and 
“ less favoured race that had prevailed — and prevailed 
“ by virtue not of its good qualities but of its faults.** 

There are, hov^ever, some checks to this downward 
tendency. We have seen that the intemperate suffer 
from a high rate of mortality, and the extremely 
profligate leave few offspring. The poorest classes 
crowd into towns, and it has been proved by Dr Stark 
from the statistics of ten years in Scotland,’^ that at 
all ages the death-rate is higher in towns thin in 
rural districts, “and during the first five years of life 
“ the town death-rate is almost exactly double that of 
“ the rural districts.’* As these returns include both 
the rich and the poor, no doubt more than twice the 
number of births would be requisite to keep up the 
number of the very poor inhabitants in the jtowns, 
relatively to those in the country. With women, 
marriage at too early an age is highly injurious ; for 

” ‘Tenth Annual Report of Births, Deaths, in Scotland,’ 
1867IIP. xxix. 
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it has been found in France that, “twice as many 
“ wives under twenty die in the year, as died out of 
“ the same number of the unmarried.” The mortality, 
also, of husbands under twenty is “excessively high,”*^ 
but what the cause of this may be, seems doubtful* 
Lastly, if the men who prudently delay marrying 
until tiiey can bring up their families in comfort, were 
to select, as they often do, women in the prime of life, 
the rate of increase in the better class would be only 
sliglitly lessened. 

It was established from an enormous body of sta- 
tistics, taken during 1853, that the unmarried men 
throughout France, between the ages of twenty and 
eighty, die in a much larger proportion than the 
married : for instance, out of every 1000 unmarried 
men, between the ages of twenty and thirty, 11*3 
annually died, whilst of the married only 6*5 died.^ 
A similar law was proved to hold good, during the 
years 1863 and 1864, with the entire population above 
the age of twenty in Scotland : for instance, out of 
every 1000 unmarried men, between the ages of 
twenty and thirty, 14*97 annually died, whilst of the 
marrfed only 7*24 died, that is less than half.** Dr. 

) Stark remarks on this, “Bachelorhood is more de- 
“ structive to life than the most unwholesome trades, 

^ These quot-atioTis are taken from the same striking paper, 
from our highest authority on ^ I have taken the mean of 
such questions, namely, Dr. the quinquennial means, given 
Farr, in his paper ' On the In- in ‘ The Tenth Annual Report 
fluence of Marriage on the Mor- of Births, Deaths, (fee., in Scot- 
tality of the French People,’ land,’ 1867. The qnotation 
read before the Nat. Assoc, for from Dr. Stark is copied from 
the Promotion of Social Science, an article in the ‘ Daily News * 
1858. Oct. 17th, 1868, which Dr. Farr 

® Dr. Farr, ibid. The qnotar considers very carefully written, 
tions id^en Mow are axtracted ^ 
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“ or than residence in an unwholesome house or disLiict 
“where there has nerer been the most distant atieii^pt 
“at sannary improvement.” He considt3rs that the 
lessened mortality is the direct result oi “ marriage, 
“and the more regular domestic habits which attend 
“ that state.” He admits, however, that the intem- 
perate, profligate, and criminal classes, whose duration 
of life is low, do not commonly marry ; and it must 
likewise be admitted that men with a weak constitution, 
ill health, or any great infirmity in body or mind, will 
often not wish to marry, or will be rejected. Dr. 
Stark seems to have come to the conclusion that 
marriage in itself is a main cause of prolonged life, 
from finding that aged married men still have a 
considerable advantage in this respect over the un- 
married of the same advanced age; but every one 
must have knov n instances of men, who with weak 
health during youth did not marry, and yet have 
survived to old age, though remaining weak, and 
therefore always with a lessened chance of life or of 
marrying. There is another remarkable circumstance 
which seems to support Dr. Stark^s conclusion, namely, 
that widows and widowers in France suffer il com- 
parison with the married a very heavy rate of 
mortality ; but Dr. Farr attributes this to the poverty 
and evil habits consequent on the disruption of the 
family, and to grief. On the whole we may conclude 
with Dr, Farr that the lesser mortality of married 
than of unmarried men, which seems to be a general 
law, “ is mainly due to the constant elimination of 
“imperfect types, and to the skilful selection of the 
“ finest individuals out of each successive generation ; ” 
the selection relating only to the marriage state, 
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and acting on all corporeal, intellectual, and moral 
qualities.*® We may, therefore, infer that sound and 
good men who out of prudence remain for a time 
unmarried, do not suffer a high rate of mortality. 

If the various checks specified in the two last 
paragraphs, and perhaps others as yet unknown, do 
not prevent the reckless, the vicious and otherwise 
inferior members of society from increasing at a 
quicker rate than the better class of men, the nation 
will retrograde, as has too often occurred in the history 
of the world. We must remember that progress is no 
invariable rule. It is very difficult to say why one 
civilised nation rises, becomes more powerful, and 
spreads more widely, than another ; or why the same 
nation progresses more quickly at one time thar at 
another. We can only say that it depends on an 
increase in the actual number of the population, on 
the number of the men endowed with high intellectual 
and moral faculties, as well as on their standard of 
excellence. Corporeal structure appears to have little 
influence, except so far as vigour of body leads to 
ngour of mind. 

It hC(P been urged by several writers that as high 
intellectual powers are advantageous to a nation, the 
old Greeks, who stood some grades higher in intellect 
than any race that has ever existed,*® ought, if the 
power of natural selection were real, to have risen still 
higher in the scale, increased in number, and stocked 

** Dr. Duncan remarks ( ‘ Fe- “ with the sickly and unfortu- 
cundity, Fertility,’ &c., 1871, p. “ nate.” 

334) on this subject ; “ At every “ See the ingenious and origi- 
“ age the healthy and beautiful nal argument on this subject by 
“go over from the unmarried Mr. Gaiton, * Hereditary Geniu^,* 
“ side to the mar||ad, leaving pp. 340-342. ’ 

“ the unmarried columns crowded 
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the whole of Europe. Here we have the tacit assump- 
tion, so often made withrespecf to corporeal slruotures, 
that there is "^ome inn at tendency towards continued 
development in mind and body. But develoj ^ent of 
all kinds depends on many concurrent favourable cir* 
cumstances. Natural selection acts only tentatively. 
Individuals and races may have acquired certain in- 
disputable advantages, and yet have perished from 
failing in other characters. The Greeks may have 
retrograded from a want of coherence between the 
many small states, from the small size of their whole 
country, from the practice of slavery, or from extreme 
sensuality; for they did not succumb until “they 
“were enervated and corrupt to the very core.”^^ 
The western nations of Europe, who now so im- 
measurably surpass their former savage progenitors, 
and stand at the suiomit of civilisation, owe little or 
none of their superiority to direct inheritance from the 
old Greeks, though they owe much to the written 
works of that wonderful people. 

Who can positively say why the Spanish nation, so 
dominant at one time, has been distanced in the race. 
The awakening of the nations of Europe from tl% dark 
ages is a still more perplexing problem. At that early 
period, as Mr. Gallon has remarked, almost all the 
men of a gentle nature, those given to meditation or 
culture of the mind, had no refuge except in the 
bosom of a Church which demanded celibacy ; and 
this could hardly fail to have had a deteriorating 

” Mr. Greg, ‘ Fraser’s Maga- 1870, p. 267) advances argu« 
aine,’ Sept. 1868, p. 357. ments on the other side. Sir 0. 

* ‘Hereditary Genius,’ 1870, Lyell had already (‘Principles 
pp. 367-359. The Kev. F. W. of Geology,' rfil iL 1868, p. 489^ 
Farrar (‘FraflePfl Mag,,' A^. m a striking passage called 
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influence on each successive generation. During this 
same period the Holy Inquisition selected with extreme 
care the freest and boldest men in order to burn or 
imprison them. In Spain alone some of the best 
men — those who doubted and questioned, and without 
doubting there can be no progress — were eliminated 
during three centuries at the rate of a thousand a 
year. The evil which the Catholic Church has thus 
effected is incalculable, though no doubt counter- 
balanced to a certain, perhaps to a large, extent in 
other ways ; nevertheless, Europe has progressed at an 
unparalleled rate. 

The remarkable success of the English as colonists, 
compared to other European nations, has been ascribed 
to their ‘‘daring and persistent energy;” a result 
which is well illustrated by comparing the progress of 
the Canadians of English and French extraction ; but 
who can say how the English gained their energy? 
There is apparently much truth in the belief that 
the wonderful progress of the United States, as well 
as the character of the people, are the results of 
natural selection ; for the more energetic, restless, and 
couragX)us men from all parts of Europe have emi- 
grated during the last ten or twelve generations to 
that great country, and have there succeeded best.^® 
Looking to the distant future, I do not think that the 
Eev. Mr. Zincke takes an exaggerated view when he 
says : “ All other series of events — as that which 


attention to the evil influence of 
the Holy Inquisition in having, 
through selection, lowered the 
general standard of intelligence 
in Europe, 

* Mr, Ghedton, ‘Macmillan’s 


Magazine,’ August, 1865, p. 325. 
See also, ’ Nature,’ ‘ On Darwin- 
ism iind National Life,’ Dec. 
1869, p. 184. 

“ ‘ Last Winter m the United 
States,’ 1868, p. 29. 
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resulted in the culture of mind in Greece, and that 
“ which resulted in the empire of Borne — only appear 
** to have purpose ana value when viewed in connection 
“ with, 01 rather as Bubeidiary to > . . . the great 
stream of Anglo-Saxon emigration to the west.” 
Obscure as is the problem of the advancp^o^^’h^lisa- 
tion, we can at least see that a nation whici-^ civiY^ed 
during a lengthened period the greatest 
highly intellectual, energetic, brave, patriotic, and 
benevolent men, would generally prevail over less 
favoured nations. 

Natural selection follows from the struggle for 
existence ; and this from a ra pid rate of increase. It 
is impossible not to regret bitterly, but whether 
wisely is another question, the rate at which man 
tends to increase ; for this leads in barbarous tribes to 
infanticide and Many other evils, and in civilised 
nations to a^ect poverty, celibacy, and to the late 
marriages of the prudent. But as man suffers from 
the same physical evils as the lower animals, he has no 
right to expect an immunity from the evils consequent 
on the struggle for existence. Had he not been sub- 
jected during primeval times to natural selection, 
assuredly he would never have attained to his present 
rank. Since v/e see in many parts of the world 
enormous areas of the most fertile land capable of 
supporting numerous happy homes, but peopled only 
by a few wandering savages, it might be argued that 
the struggle for existence had not been sufficiently 
severe to force man upwards to his highest standard. 
Judging from all that we know of man and the lower 
animals, there has always been sufficient variability iir 
their intellectual and moral faculties, for a steady 
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advance through natural selection. No doubt such 
advance demands many favourable concurrent cir- 
cumstances ; but it may well be doubted whether the 
most favourable would have sufficed, had not the rate 
of increase been rapid, and the consequent struggle for 
existep^'^ extremely severe. It even appears from 
wha^ .e* for instance, in parts of S. America, that 
which may be called civilised, such as the 
.^jjd-msh settlers, is liable to become indolent and to 
retrograde, when the conditions of life are very easy. 
With highly civilised nations continued progress de- 
pends in a subordinate degree on natural selection ; 
for such nations do not supplant and exterminate one 
another as do savage tribes. Nevertheless the more 
intelligent members within the same commu""ity will 
succeed better in the long run than the inferior, and 
leave a more numerous progeny, and this is a form of 
natural selection. The more efficient causes of pro- 
gress seem to consist of a good education during youth 
whilst the brain is impressible, and of a high standard 
of excellence, inculcated by the ablest and best men, 
embodied in the laws, customs and traditions of the 
nation,4;and enforced by public opinion. It should, 
however, be borne in mind, that the enforcement of 
public opinion depends on our appreciation of the 
approbation and disapprobation of others; and this 
appreciation is founded on our sympathy, which it can 
hardly be doubted was originally developed through 
natural selection as one of the most important elements 
of the social instincts.®^ 

■4 

” I am much indebted to Mr. also, Broca, * Lea S^ections,* 
John Morley for some good cri- ‘ Revue d’Anthropolqgie,’ 1872^ 
ticisms on this eul^ect: se^ 
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On the evidence that ail dvilmd nations v^pre onee 
harharous. — ^The present s^bjcot has been treated in so 
full and admirable manner by Sir J. Lubbock,^* Mr. 
Tylor, MV. McLennan, and others, thsAt I need here 
give only the briefest summary of their results. The 
arguments recently advanced by the Duke of Argyll 
and formerly by Archbishop Whately, in favour of the 
belief that man came into the world as a civilised 
being, and that all savages have since undergone 
degradation, seem to me weak in comparison with 
those advanced on the other side. Many nations, no 
doubt, have fallen away in civilisation, and some may 
have lapsed into utter barbarism, though on this latter 
head I have met with no evidence. The Fuegians 
were probably compelled by other conquering hordes 
to settle in their inhospitable country, and they may 
have become in consequence somewhat more degraded ; 
but it would be difficult to prove that they have fallen 
much below the Botocudos, who inhabit the finest 
parts of Brazil. 

The evidence that all civilised nations are the 
descendants of barbarians, consists, on the one side, 
of clear traces of their former low condition |[n still- 1 
existing customs, beliefs, language, &c. ; and on the 
other side, of proofs that savages are independently 
able to raise themselves a few steps in the scale > 
of civilisation, and have actually thus risen. The 
evidence on the first head is extremely curious, but 
cannot bb here given : I refer to such cases as that of 
the art of enumeration, which, as Mr. Tylor clearly 
shews by reference to the words still used in some 

” * On the Origin of Civilisa- Nov. 26, 1867. 
tion,’ * Proc. Ethnological Soo./ •* * Primeval jlan/ 186d* 
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plaoee, originated in counting the fingers, first of one 
hand and then of the other, and lastly of the toes. 
We have traces of this in our own decimal system, and 
in the Boman numerals, where, after the V., which 
is supposed to be an abbrevated picture of a human 
hand, we pass on to VI., &c., when the other hand no 
doubt was used. So again, ‘‘ when we speak of three- 
“ score and ten, we are counting by the vigesimal 
system, each score thus ideally made, standing for 
« 20 — for ‘ one man * as a Mexican or Carib would put 
“ it.” ^ According to a large and increasing school of 
philologists, every language bears the marks of its 
slow and gradual evolution. So it is with the art 
of writing, for letters are rudiments of pictorial 
representations. It is hardly possible to read Mr. 
M‘Lennan's work^*^ and not admit that almost all 
civilised nations still retain traces of such rude habits 
as the forcible capture of wives. What ancient 
nation, as the same author asks, can be named that 
was originally monogamous? The primitive idea of 
justice, as shewn by the law of battle and other 
customs of which vestiges still remain, was likewise 
most rude. Many existing superstitions are the 
remnants of former false religious beliefs. The 
highest form of religion — the grand idea of God 

‘ Royal Institution of Great tion of th© Origin of the Class, 
Britain,’ March 16, 1867. Also, System of Relationship,* in 

‘ Researches into the Early His- ‘ Proc. American Acad, of Sci- 
tory of Mankind,* 1865. ences,* voL vii. Feb. 1868. 

‘Primitive Marriage,’ 1865. Prof, Schaaifhausen (‘Anthro- 
See, likewise, an excellent article, polog. Review,’ Oct, 1869, p. 
evidently by the same author, 373) remarks on “the vestiges 
in the ‘North British Review,’ “ of human sacrifices found both 

July, 1869. Also, Mr. L, H. “ in Homer and the Old Testar 

Morgan, ‘A Conjectural Solu- “ment.” 
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hating sin and loving righteousness — was u]^nown 
during primeval times. 

Turnin<Tf to the '^ther kind of evidence : Sir J. 
Lubbock has shewn that some savages I ve recently 
improved a littie in some of their eimpler arts. From 
the extremely curious account which he gives of the 
weapons, tools, and arts, in use amongst savages in 
various parts of the world, it cannot be doubted that 
these have nearly all been independent discoveries, 
excepting perhaps the art of making fire."*® The 
Australian boomerang is a good instance of one such 
independent discovery. The Tahitians when first 
visited had advanced in many respects beyond the 
inhabitants of most of the other Polynesian islands. 
There are no just grounds for the belief that the high 
cdlture of the native Peruvians and Mexicans was 
derived from abroad ; many native plants were there 
cultivated, and a few native animals domesticated. 
We should bear in mind that, judging from the small 
influence of most missionaries, a wandering crew from 
some semi'civilised land, if washed to the shores of 
America, would not have produced any marked effect 
on the natives, unless they bad already becom^ some- 
what advanced. Looking to a very remote period in 
the history of the world, we find, to use Sir J. 
Lubbock’s well-known terms, a paleolitluc and neolithic 
period ; and no one will pretend that the art of 
grinding rough flint tools was a borrowed one. In all 

” Sir J. Lubbock, ‘Prehistoric ^ Dr. F. Muller has made 
Times,* 2nd edit. 1869, chap, some g(X)d remarks to this effect 
XV. and xvi. tt passirn. See also in the ‘ lieise der Novara : An- 
the excellent 9th Chapter in thropolog. Theil,* Abtheil. iii, 
Tylor’s ‘ Early History of Man- I 860 , 8. 127. 
kind,’ 2nd edit., 1870. 
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parts of Europe, as far east as Greece, in Palestine, 
India, Japan, New Zealand, and Africa, including 
Egypt, flint tools have been discovered in abundance; 
and of their use the existing inhabitants retain no 
tradition. There is also indirect evidence of their 
former use by the Chinese and ancient Jews. Hence 
there can hardly be a doubt that the inhabitants of 
these countries, which include nearly the whole civilised 
world, were once in a barbarous condition. To believe 
that man was aboriginally civilised and then suffered 
utter degradation in so many regions, is to take a 
pitiably low view of human nature. It is apparently 
a truer and more cheerful view that progress has been 
much more general than retrogression; that man has 
risen, though by slow and interrupted steps, from a 
lowly condition to the highest standard as yet attained 
by him in knowledge, morals and religion. 
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CHAPTER VI. 

On the Afitnities and GrBNEALoaT OF Man. 

Position of man in the animal series — The natural system genea- 
logical — Adaptive characters of slight value — Various small 
points of resemblance between man and the Quadrumana — Bank 
of man in the natural system — Birthplace and antiquity of man — 
Absence of fossil connecting links — ^Lower stages in the genealogy 
of man, as inferred, firstly from his affinities and secondly from 
his structure — Early androgynous condition of the Vertebra ta — 
Conclusion. 

Even if it be granted that the difference between man 
and his nearest alii ^s is as great in corporeal structure 
as some naturalists maintain, and although we must 
grant that the difference between them is immense in 
mental power, yet the facts given in the earlier 
chapters appear to declare, in the plainest manner, 
that man is descended from some lower form, notwith- 
standing that connecting-links have not hithertc^been 
discovered. 

Man is liable to numerous, slight, »nd diversified 
variations, which are induced by the same general 
causes, are governed and transmitted in accordance with 
the same general laws, as in the lower animals. Man 
has multiplied so rapidly, that he has necessarily been 
exposed to struggle for existence, and consequently 
to natural selection. He has given rise to many races, 
some of which differ so much from each other, that 
they have often been ranked by naturalists as distinct 
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Bpeoiee. HIb 1;>ody ifi constmoted on the same homo- 
Jogical plan as that of other mammals. He passes 
through the same phases of embryological development. 
He retains many rudimentary and useless structures, 
i^^hioh no doubt were once serviceable. Characters 
occasionally make their re-appearance in him, which 
we have reason to believe were possessed by his 
early progenitors. If the origin of man had been 
wholly different from that of all other animals, these 
various appearances would be mere empty deceptions ; 
but such an admission is incredible. These appear- 
ances, on the other hand, are intelligible, at least to a 
large extent, if man is the co-descendant with other 
mammals of some unknown and lower form. 

Some naturalists, from being deeply impre'^sed with 
the mental and spiritual powers of man, have divided the 
whole organic world into three kingdoms, the Human, 
theAnimal,and the Vegetable, thus giving to man a sepa- 
rate kingdom.^ Spiritual powers cannot be compared 
or classed by the naturalist : but he may endeavour to 
shew, as I have done, that the mental faculties of man 
and the lower animals do not differ in kind, although 
immep sely in degree. A difference in degree, however 
great, does not justify us in placing man in a distinct 
kingdom, as will perhaps be best illustrated by com- 
paring the mental powers of two insects, namely, a coccus 
or scale-insect and an ant, which undoubtedly belong 
to the same class. The difference is here greater than, 
though of a somewhat different kind from, that between 
niixn and the highest mammal. The female coccus, 

^ Isidore Geoffrey St.-Hilaire various naturalists in their classi- 
gives a detailed account of the fications : ‘ Hist. Nat. G^n.* tom. 
position assigned to man by U. 1859, pp. 170-189. 
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whilst young, attaches itself hy its proboscis^ to a 
plant ; sucks the sap, bwfc never moym again ; is 
fertilised .t-nd lays %gB; and this is its whole history. 
On the othar hand^ to describe the habits and mental 
powers of worker-ants, would require, as Pierre Huber 
has shewn, a large volume ; I may, however, briefly 
specify a few points. Ants certainly communicate 
information to e«iph other, and several unite for the 
same work, or for games of play. They recognise their 
fellow-ants after months of absence, and feel sympathy 
for each other. They build great edifices, keep them 
clean, close the doors in the evening, and post sentries. 
They make roads as well as tunnels under rivers, and 
temporary bridges over them, by clinging together. 
They collect food for the community, and when an 
object, too large for entrance, is brought to the nest, 
they enlarge the d or, and afterwards build it up again. 
They store up seeds, of "which they prevent the ger- 
mination, and which, if damp, are brought up to the 
surface to dry. They keep aphides and other insects 
as milch-cows. They go out to battle in regular bands, 
and freely sacrifice their lives for the common weal. 
They emigrate according to a preconcerted plan. • They 
capture slaves. They move the eggs of their aphides, 
as well as their own eggs and cocoons, into warm parts 
of the nest, in order that they may he quickly hatched ; 
and endless similar facts could be given.* On the 
whole, the difference in mental power between an ant 
and a coccus is immense ; yet no one has ever dreamed 

• Some of the most interesting admirable work, ‘Harvesting 
facts ever published on the habits Ants,’ <fec., 1873, also ‘ L’Instinct 
of ants are given by Mr. Belt, chez les Inseotes,* by M. George 
in bis * Naturalist in Nicaragua,’ Pouchet, ‘ Revue des Deuac 
1874. See also Mr. Moggndge’t Mondes,’ Feb. 1870, p. 682. 
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of placing these insects in distinct classes, mnch less 
in distinct kingdoms. No doubt the difference is 
bridged over by other insects ; and this is not the case 
with man and the higher apes. But we have every 
reason to believe that the breaks in the series are 
simply the results of many forms having become 
extinct. 

Professor Owen, relying chiefly on the structure of 
the brain, has divided the mammalian series into four 
sub-classes. One of these he devotes to man ; in 
another he places both the Marsupials and the Mono- 
tremata ; so that he makes man as distinct from all 
other mammals as are these two latter groups conjoined. 
This view has not been accepted, as far as I am aware, 
by any naturalist capable of forming an indc pendent 
judgment, and therefore need not here be further 
considered. 

We can understand why a classification founded on 
any single character or organ— even an organ so won- 
derfully complex and important as the brain — or on 
the high development of the mental faculties, is almost 
sure to prove unsatisfactory. This principle has indeed 
been if led with hymenopterous insects ; but when thus 
classed by their habits or instincts, the arrangement 
proved thoroughly artificial.® Classifications may, of 
course, be based on any character whatever, as on size, 
colour, or the element inhabited ; but naturalists have 
long felt a profound conviction that there is a natural 
system. This system, it is now generally admitted, 
must be, as far as possible, genealogical in arrangement, 
— that is the co-descendants of the same form must be 
kept together in one group, apart from the co-descend- 

* Westwood, ‘ Modern Class of Insects,’ vol. ii, 1840, p. 87, 
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ants of any other form : bnt if the parent-foiks are 
related, so will be their descendants, and the two 
groups toj^ether will lorm a larger group. The amount 
of difference between the several groups— that is the 
amount of modification which each has undergone — is 
expressed by such terms as genera, families, orders, 
and classes. As we have no record of the lines of 
descent, the pedigree can bo discovered only by ob- 
serving the degrees of resemblance between the beings 
which are to be classed. For this object numerous 
points of resemblance are of much more importance 
than the amount of similarity or dissimilarity in a few 
points. If two languages were found to resemble each 
other in a multitude of words and points of construction, 
they would he universally recognised as having sprung 
from a common source, notwithstanding that they 
differed greatly in some few words or points of con- 
struction. But with organic beings the points of 
resemblance must not consist of adaptations to similar 
habits of life : two animals may, for instance, have had 
their whole frames modified for living in the water, 
and yet they will not be brought any nearer to each 
other in the natural system. Hence we can sfe how 
it is that resemblances in several unimportant struc- 
tures, in useless and rudimentary organs, or not now 
functionally active, or in an embryological condition, 
are by far the most serviceable for classification ; for 
they can hardly be due to adaptations within a late 
period ; and thus they reveal the old lines of descent 
or of true affinity* 

We can further see why a great amount of modifi- 
cation in some one character ought not to lead us to 
separate widely any two organisms. A part which 
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already dlSers mucli from the same part in other allied 
forms has already, according to the theory of evolution, 
varied much; consequently it would (as long as the 
organism remained exposed to the same exciting con- 
ditions) be liable to farther variations of the same 
kind ; and these, if beneficial, would be preserved, and 
thus be continually augmented. In many cases the 
continued development of a part, for instance, of the 
beak of a bird, or of the teeth of a mammal, would not 
aid the species in gaining its food, or for any other 
object ; but with man we can see no definite limit to 
the continued development of the brain and mental 
faculties, as far as advantage is concerned. Therefore 
in determining the position of man in the natural 
or genealogical system, the extreme development of 
his brain ought not to outweigh a multitude of 
resemblances in other less important or quite un- 
important points. 

The greater number of naturalists who have taken 
into consideration the whole structure of man, in- 
cluding his mental faculties, have followed Blumen- 
bach |nd Cuvier, and have placed man in a separate 
Order, under the title of the Bimana, and therefore on 
an equality with the orders of the Quadrumana, 
Carnivora, &c. Kecently many of our best naturalists' 
have recurred to the view first propounded by 
LinnsBUS, so remarkable for his sagacity, and have 
placed man in the same Order with the Quadrumana, 
under the title of the Primates. The justice of this 
conclusion will be admitted : for in the first place, we 
must bear in mind the comparative insignificance for 
classification of the great development of the brain 
in man, and that the ||^ongly-marked differences 
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between tbe sknlls of man and tbe Qnalrimana 
(lately insisted upon by Dischoff, Aeby, and others) 
apparently follow fxom their differently developed 
brains. In the second place, we must remember that 
nearly all the other and more important differences 
between man and the Qnadnimana are manifestly 
adaptive in their nature, and relate chiefly to the 
erect position of man ; such as the structure of his 
hand, foot, and pelvis, the curvature of his spine, and 
the position of his head. The family of Seals offers 
a good illustration of the small importance of adaptive 
characters for classification. These animals differ from 
all other Carnivora in the form of their bodies and in 
the structure of their limbs, far more than does man 
from the higher apes ; yet in most systems, from that 
of Cuvier to the most recent one by Mr, Flower,* seals 
are ranked as a mere family in the Order of the 
Carnivora. If man had not been his own classifier, 
he would never have thought of founding a separate 
order for his own reception. 

It would be beyond my limits, and quite beyond my 
knowledge, even to name the innumerable points of 
structure in which man agrees with the other Parnates, 
Our great anatomist and philosopher, Prof. Huxley, 
has fully discussed this subject,® and concludes that 
man in all parts of his organization differs less from 
the higher apes, than these do from the lower mem- 
bers of the same group. Consequently there **is no 
‘‘justification for placing man in a distinct order.” 

In an early part of this work I brought forward 
various facts, shewing how closely man agrees in 

* ‘ Proo. Eoolog. Soc.* 1863, p, 4, 

' ‘ Evidence as to Man^s Plm in Nature,’ 1863, p. 70, et ;pa§$im» 
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constitution with the higher mammals; and this 
agreement must depend on our close similarity in 
minute structure and chemical ibmposit^oi£^ I gave, 
as instances, our liability to the same diseases, and to 
the attacks of allied parasites ; our tastes in common 
for the same stimulants, and the similar effects pro- 
duced by them, as well as by various drugs, and other 
such facts. 

As small unimportant points of resemblance between 
man and the Quadrumana are not commonly noticed 
in systematic works, and as, when numerous, they 
clearly reveal our relationship, I will specify a few 
such points. The relative position of our features is 
manifestly the same; and the various emotions are 
displayed by nearly similar movements of the muscles 
and skin, chiefly above the eyebrows and round the 
mouth. Some few expressions are, indeed, almost the 
same, as in the weeping of certain kinds of monkeys 
and in the laughing noise made by others, during 
which the corners of the mouth are drawn backwards, 
and the lower eyelids wrinkled. The external ears 
are curiously alike. In man the nose is much more 
promiupnt than in most monkeys ; but we may trace 
the commencement of an aquiline curvature in the 
nose of the Hoolock Gibbon ; and this in the Semnopi- 
thecus nasica is carried to a ridiculous extreme. 

The faces of many monkeys are ornamented with 
beards, whiskers, or moustaches. The hair on the 
head grows to a great length in some species of 
Semnopithecus ; ® and in the Bonnet monkey {Macacm 
radiatm) it radiates from a point on the crown, with a 
parting down the middle. It is commonly said that 

• laid. Geoffroy, * Hist. Nat. Gdn.’ tom. ii, 1859, p. 217. 
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the forehead gives to man his noble and intellectual 
appearance; but the thick hair on the head of the 
Bonnet m^^ukey termiiiates downwards abruptly, and 
is succeeded by hair so short and fine that at a little 
distance the forehead, with the exception of the eye- 
brows, appears quite naked. It has been erroneously 
asserted that eyebrows are not present in any monkey. 
In the species just named the degree of nakedness 
of the forehead differs in different individuals; and 
Eschricht states ^ that in our children the limit between 
the hairy scalp and the naked forehead is sometimes 
not well defined ; so that here we seem to have a 
trifling case of reversion to a progenitor, in whom the 
forehead had not as yet become quite naked. 

It is well known that the hair on our arms tends to 
converge from above and below to a point at the 
elbow. This curioi'3 arrangement, so unlike that in 
most of the lower mammals, is common to the gorilla, 
chimpanzee, orang, some species of Hylobates, and even 
to some few American monkeys. But in Eylobates 
agilis the hair on the fore-arm is directed downwards 
or towards the wrist in the ordinary manner ; and in 
iZ. lar it is nearly erect, with only a very slighl^ for- 
ward inclination ; so that in this latter species it is in 
a transitional state. It can hardly be doubted thaf 
with most mammals the thickness of the hair on the 
back and its direction, is adapted to throw off the rain; 
even the transverse hairs on the fore-legs of a dog 
may serve for this end when he is coiled up asleep, 
Mr, Wallace, who has carefully studied the habits of 
the orang, remarks that the convergence of the hair 

* ^Ueber die Bichtimg der Haare/ &o., ^Arcliiv fdr 

Auat. uJttd Phys.’ 1837 , ». 61 . 
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towards the elbow on the arms of the orang. may be 
explained as serving to throw off the rain, for this 
animal during rainy weather sits with its arms bent, 
and with the hands clasped round a branch or over 
its head. According to Livingstone, the gorilla also 

Sits in pelting rain with his hands over his head.” * 
If the above explanation is correct, as seems probable, 
the direction of the hair on our own arms offers a 
curious record of our former state ; for no one supposes 
that it is now of any use in throwing off the rain ; nor, 
in our present erect condition, is it properly directed 
for this purpose. 

It would, however, be rash to trust too much to the 
principle of adaptation in regard to the direction of 
the hair in man or his early progenitors ; for it is 
impossible to study the figures given by Eschricht of 
the arrangement of the hair on the human foetus (this 
being the same as in the adult) and not agree with 
this excellent observer that other and more complex 
causes have intervened. The points of convergence 
seem to stand in some relation to those points in the 
embryo which are last closed in during development. 
The! d appears, also, to exist some relation between the 
arrangement of the hair on the limbs, and the course 
^of the medullary arteries.® 

. It must not be supposed that the resemblances 
between man and certain apes in the above and in 

® Quoted by Reade, ‘ The kinds, ‘ Hist. Nat. voL u. 
African Sketch Book,' vol. L, 1869, p. 216, 243, Eschricht, 
1873, p. 152. ibid. s. 46, 66, 61. Owen, 

• On the hair in Hylobates, ‘Anat. of Vertebrates,* voL iii, 
see * Nat. Hist, of Mammals,’ by p. 619. Wallace, ‘ Oontributions 
0. L. Mcuiiin, 1841, p* 415. to the Theory of Natural Seleo- 
Ako, Isid. Geof&oy on the tion,* 1870, p. 844. 

Amaricaa monkeys and other 
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many other points — such m iii having a naked fore- 
head, long tresS^ on the head/ &o. — are all necessarily 
the resul^ of unbroken inheritance from common 
progenitor, or of oubsequent reversion. Many of these 
resemblances are more probably due to analogous 
variation, which follows, as I have elsewhoSte attempted 
to shew,^® from co-deacended organisms having a 
similar constitution, and having been acted on by like 
causes inducing similar modiiications. With respect 
to 'the similar direction of the hair on the fore-arms of 
man and certain monkeys, as this character is common 
to almost all the anthropomorphous apes, it may 
probably be attributed to inheritance ; but this is not 
certain, as some very distinct American monkeys are 
thus characterised. 

Although, as we have now seen, man has no just 
right to form a separate Order for his own reception, 
he may perhaps claim a distinct Sub-order or Family. 
Prof. Huxley, in his last work,^^ divides the Primates 
mto three Sub-orders ; namely, the Anthropidm with 
man alone, the Simiadm including monkeys of all 
kinds, and the Lemuridae with the diversified genera 
of lemurs. As far as differences in certain impStant 
points of structure are concerned, man may no doubt 
rightly claim the rank of a Sub-order ; ;md this rank 
is too low, if we look chiefly to his mental faculties. 
Nevertheless, from a genealogical point of view it 
appears that this rank is too high, and that man ought 
to form merely a Family, or possibly even only a Sub- 
family. If we imagine three lines of descent proceeding 

‘Origin of Spfciea,' 5th edit. 348. 

1860, p. 194. ‘The Variation ” ‘An IntroduoUon to the 
ef Animahi and Planti under Olassifioation of Animak,’ 18^. 
Doiaeitication,’ veL iL 1886, ]p. pw 99. 
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from a common stock, it is quite conceivable that two 
of them might after the lapse of ages be so slightly 
changed as still to remain as species of the same 
genus, whilst the third line might become so greatly 
modified as to deserve to rank as a distinct Sub-family, 
Family, or even Order. But in this case it is almost 
certain that the third line would still retain through 
inheritance numerous small points of resemblance with 
the other two. Here, then, would occur the difficulty, 
at present insoluble, how much weight we ought to 
assign in our classifications to strongly-marked dif- 
ferences in some few points, — that is, to the amount 
of modification undergone ; and how much to close 
resemblance in numerous unimportant points, as indi- 
cating the lines of descent or genealogy. To attach 
much weight to the few but strong diflerences is the 
most obvious and perhaps the safest course, though it 
appears more correct to pay great attention to the 
many small resemblances, as giving a truly natural 
classification. 

In forming a judgment on this head with reference 
to man, we must glance at the classification of the 
SimicdfiB. This family is divided by almost all natural- 
ists into the Catarrhino group, or Old World monkeys, 
all of which are characterised (as their name expresses) 
by the peculiar structure of their nostrils, and by 
having four premolars in each jaw; and into the 
Platyrrhine group or New World monkeys (including 
two very distinct sub-groups), all of which are charac- 
terised by differently constructed nostrils, and by having 
six premolars in each jaw. Some other small differences 
might be mentioned. Now man unquestionably belongs 
in his dentition, in the structure of his nostrils, and 
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some other respects, to the Oatarhine or Old World 
dirision ; nor does he reseintlo the Platyihines more 
closely than the CatarLInes in any characters, except- 
ing in a few not much importance and apparently of 
an adaptive nature. It is therefore against all pro- 
bability that some New World species should have 
formerly varied and produced a man-like creature, 
with all the distinctive characters proper to the Old 
World dhisicn ; losing afc th'^ same time all its own 
distinctive characters. There can, consequently, hardly 
be a doubt that man is an off-shoot from the Old World 
Simian stem ; and that under a genealogical point of 
view he must be classed with the Oatarhine division.^^ 

The anthropomorphous apes, namely the gorilla, 
chimpanzee, orang, and hylobates, are by most natura- 
lists separated from the other Old World monkeys, as 
a distinct sub-groun. I am aware that Gratiolet, 
relying on the structure of the brain, does not admit 
the existence of this sub-group, and no doubt it is a 
broken one. Thus the orang, as Mr. St. G. Mivart 
remarks, is one of the most peculiar and aberrant 
“forms to be found in the Order.” The remaining 
non-anthropomorphous Old World monkeys, are <igain 
divided by some* naturalists into two or three smaller 
sub-groups ; the genus Semnopithecus, with its peculiar 
sacculated stomach, being the type of one such sub- 
group. But it appears from M. Gaudry’s wonderful 

“ This is nearly the same which answer to the Gatarhines, 
classification as that provisionally the Cebidse, and the Hapalidas, — 
adopted by Mr. St. George Mi- ihesetwo latter groups answering 
vart (‘ 'J'lansaet. Pliilosoph. Soc.* to the Platyrhines. Mr. Mivart 
1867, p. 300), who, after sepa- still abides by the same view ; 
rating the Lemuridae, divides see ‘ Nature,’ 1871, p. 481. 
the remainder of the Primates ‘ Transact. Zoolog. Soc.’ vol 

into the Hominidas, the Simiadas vi. 1867, p. 214, 
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disooreries in AHioa, that during the Miocene period 
a form existed there, which connected Semndpithecus 
and Macacus ; and this probably illnstrates the manner 
in which the other and higher groups were once 
blended together. 

If the anthropomorphous apes be admitted to form a 
natural sub-group, then as man agrees with them, not 
only in all those characters which he possesses in 
common with the whole Catarhine group, but in other 
peculiar characters, such as the absence of a tail and of 
callosities, and in general appearance, we may infer 
that some ancient member of the anthropomorphous 
sub-group gave birth to man. It is not probable that, 
through the law of analogous variation, a member of one 
of the other lower sub-groups should have given rise to 
a man-like creature, resembling the higher anthropo- 
morphous apes in so many respects. No doubt man, 
in comparison with most of his allies, has undergone an 
extraordinary amount of modification, chiefly in conse- 
quence of the great development of his brain and his 
erect position; nevertheless, we should bear in mind 
that he '^is but one of several exceptional forms of 

Priijiates.” 

Every naturalist, who believes in the principle of 
evolution, will grant that the two main divisions of the 
Simiadm, namely the Catarhine and Platyrhine monkeys, 
with their sub-groups, have all proceeded from some one 
extremely ancient progenitor. The early descendants 
of this progenitor, before they had diverged to any 
considerable extent from each other, would still have 
formed a single natural group ; but some of the species 
or incipient genera would have already begun to indicate 
** Mr. St, G. Mivart, ‘ Transact. Phil, Soc.’ 1867, p. 41 0, 
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by their diverginM chdractere the faiare distinctite 
marks of the Catarhine and PJafcyirhJue divisions. Hen^^ 
the members of feis supposed ancient group would npt 
have been so uniform in their dentition, or in t|e 
structure of their nostrils, as are the existing Catarhine 
monkeys in one way and the Platyrhines in another way, 
but would have resembled in this respect the allied 
LemuridiT, which differ greatly from each other in the 
form of their muzzles/** and to an extraordinary degree 
in their dentition. 

The Catarhine and Platyrhine monkeys agree in a 
multitude of characters, as is shewn by their unques- 
tionably belonging to onS and the same Order. The 
many characters which they possess in common can 
hardly have been independently acquired by so many 
distinct species; so that these characters must have 
been inherited. But a naturalist would undoubtedly 
have ranked as an ape or a moniey, an ancient form 
which possessed many characters common to the Cata- 
rhine and Platyrhine monkeys, other characters in an 
intermediate condition, and some few, perhaps, distinct 
from those now found in either group. Ana as man 
from a genealogical point of view belongs t0 the 
Catarhine or Old World stock, we must conclude, 
however much the conclusion may revolt our pride, 
that our early progenitors would have been properly 
thus designated.^® But we must not fall into the 
error of supposing that the early progenitor of the 

“ Messrs. Murie and Mivart ‘Sammlung. gemein. wissen. 
on the Lemuroidea, ‘ Transact. Vortrage,* 1868, s. 61. Also his 
Zoolog. Soc.* vol. vii. 1869, p. 6. * Natiirliche SchSpfung^e- 

“ Hackel has come to this schichte,* 1868, in which he gives 
same conclusion. See ‘Ueber in detail his views on the genea- 
die Entstehung des Men- logy of man. 
achengeschlechts,’ ip Virchow’s 
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whole Simian stock, including man, was identical with, 
or even closely resembled, any existing ape or monkey. 

On the Birthplaee and Antiquity of Man . — We are 
naturally led to enquire, where was the birthplace of 
man at that stage of descent when our progenitors 
diverged from the Catarhine stock ? The fact that they 
belonged to this stock clearly shews that they in- 
habitated the Old World; but not Australia nor any 
oceanic island, as we may infer from the laws of geo- 
graphical distribution. In each great region of the 
world the living mammals are closely related to the 
extinct species of the same" region. It is therefore 
probable that Africa was formerly inhabited by 
extinct apes closely allied to the gorilla and chimpan- 
zee ; and as these two species are now man's nearest 
allies, it is somewhat more probable that our early 
progenitors lived on the African continent than else- 
where. But it is useless to speculate on this subject ; 
for two or three anthropomorphous apes, one the 
Dryopithecus of Lartet, nearly as large as a man, 
and closely allied to Hylobates, existed in Europe 
during; the Miocene age ; and since so remote a period 
the earth has certainly undergone many great revolu- 
tions, and there has been ample time for migration on 
the largest scale. 

At the period and place, whenever and wherever it 
was, when man first lost his hairy covering, he probably 
inhabited a hot country ; a circumstance favourable for 
the frugiferouB diet on which, judging from analogy, 
he subsisted. We are far from knowing how long ago 

Dr. C. Forsyth Major, ‘ Sur Italic : * * Soc. Ital. des Sc. Nat,* 
loB Singes Fossiles trouv6s on tom. xv. 1872. 
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it was when man first diverged from the Oatarhin^ 
stock ; but it may have occurred at an epoch as remote 
as the Eocene period; for that the higher apes had 
diverged ^rom the lower apes as early as the Upper 
Miocene period is ihewn by the existence of the Dryo- 
pitheous. We are also quite ignorant at how rapid a 
rate organisms, whether high or low in the scale, may 
be modified under favourable circumstances ; we know, 
however, that some have retained the same form during 
an enormous lapse of time. Erom what we see going 
on under domestication, we learn that some of the co- 
descendants of the same species maybe not at all, some 
a little, and some greatly changed, all within the same 
period. Thus it may have been with man, who has 
undergone a great amount of modification in certain 
characters in comparison with the higher apes. 

The great break in the organic chain between man 
and his nearest allie^ , which cannot be bridged over by 
any extinct or living species, has often been advanced 
as a grave objection to the belief that man is de- 
scended from some lower form; but this objection 
will not appear of much weight to those who, from 
general reasons, believe in the general principle 
of evolution. Breaks often occur in all parts of the 
series, some being wide, sharp and defined, others less 
so in various degrees; as between the orang and its 
nearest allies — between the Tarsius and the other 
Lemuridaj — between the elephant, and in a more strik- 
ing manner between the Ornithorhynchus or Echidna, 
and all other mammals. But these breaks depend 
merely on the number of related forms which have 
become extinct. At some future period, not very 
distant as measured by centuries, the civilised races of 
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man will almost certainly exterminate, and replace, the 
sayage races throughout the world. At the same time 
the anthropomorphous apes, as Professor SchaaflEhausen 
has remarked,^® will no doubt be exterminated. The 
break between man and his nearest allies will then be 
wider, for it will intervene between man in a more 
civilised state, as we may hope, even than the Cauca- 
sian, and some ape as low as a baboon, instead of as 
now between the negro or Australian and the gorilla. 

With respect to the absence of fossil remains, serving 
to connect man with his ape-like progenitors, no one 
will lay much stress on this fact who reads Sir C. 
Lyell’s discussion,^® where he shews that in all the 
vertebrate classes the discovery of fossil remains has 
been a very slow and fortuitous process. Nor should 
it be forgotten that those regions which are the most 
likely to afford remains connecting man with some 
extinct ape-like creature, have not as yet been searched 
by geologists. 

Lower Stages in the Genealogy of Man . — We have 
seen that man appears* to have diverged from the 
Catarhine or Old World division of the Simiadse, after 
these ^ad diverged from the New World division. We 
will now endeavour to follow the remote traces of his 
genealogy, trusting principally to the mutual affinities 
between the various classes and orders, with some 
slight reference to the periods, as far as ascertained, 
of their successive appearance on the earth. The 
Lemuridas stand below and near to the Simiadas, and 
constitute a very distinct family of the Primates, or, 

Anthropological Keview,’ 1865, pp. 583-585. * Antiquity 
April, 1867, p. 236. of Man,’ 1863, p. 146. 

^ * Elements of Geology/ 
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according to Haokel and others, a distinct Or^er. 
This group is diversified and hroten to an exifa- 
ordinary degree, and inclndes many aberrant forme. 
It has, therefore, probably suffered much extinction. 
Most of the rem-iants survive on islands, such ?«s 
Madagascar and the Malayan archipelago, where they 
have not been exposed to so severe a competition as 
they would have been on well-stocked continents. 
This group likewise presents many gradations, leading, 
as Huxley remarks, ‘‘ insensibly from the crown and 
“ summit of the animal creation down to creatures 
“ from which there is but a step, as it seems, to the 
‘‘ lowest, smallest, and least intelligent of the placental 
‘‘ mammalia.” From these various considerations it is 
probable that the Simiada? were originally developed 
from the progenitors of the existing Lemuridse ; and 
these in their turn from forms standing very low in 
the mammalian seriob. 

The Marsupials stand in many important characters 
belov/ the placental mammals. They appeared at an 
earlier geological period, and their range was formerly 
much more extensive than at present. Hence the 
Placentata are generally supposed bo have been drived 
from the Implacentata or Marsupials ; not, however, 
from forms closely resembling the existing Marsupials, 
but from their early progenitors. The Monotremata 
are plainly allied to the Marsupials, forming a third 
and still lower division in the great mammalian series. 
They are represented at the present day solely by the 
Ornithorhynchus and Echidna; and these two forms 
may be safely considered as relics of a much larger 
group, representatives of which have been preserved in 

* * Maa*0 Place k Nalare,* p. lOS. « 
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Australia through some favourable concurrence of 
circumstances. The Monotremata are eminently in- 
teresting, as leading in several important points of 
structure towards the class of reptiles. 

In attempting to trace the genealogy of the Mam- 
malia, and therefore of man, lower dc^Wn in the series, 
we become involved in greater and greater obscurity ; 
but as a most capable judge, Mr. Parker, has remarked, 
we have good reason to believe, that no true bird or 
reptile intervenes in the direct line of descent. He 
who wishes to see what ingenuity and knowledge can 
effect, may consult Prof. Hackers works.*^ I will 
content myself with a few general remarks. Every 
evolutionist will admit that the five great vertebrate 
classes, namely, mammals, birds, reptiles, amphibians, 
and fishes, are descended from some one prototype ; 
for they have much in common, especially during their 
embryonic state. As the class of fishes is the most 
lowly organised, and appeared before the others, we 
may conclude that all the members of the vertebrate 
kingdom are derived from some fishlike animal. The 
belief that animals so distinct as a monkey, an elephant, 
a hu:^pming-bird, a snake, a frog, and a fish, &c., could 
all have sprung from the same parents, will appear 
monstrous to those who have not attended to the recent 
progress of natural history. For this belief implies 


“ Elaborate tables are given 
in his ‘Generelle Morphologie* 
(B. ii. 8. cliii. and s. 425) ; and 
with more especial reference to 
man in his * Natiirliche Schop- 
fungsgeschichte,’ 1868. Prof. 
Huxley, in reviewing this latter 
work (* The Academy,’ 1869, p. 


42) says, that he considers the 
phylum or lines of descent of 
the Vertehrata to be admirably 
discussed by Hackel, although 
he differs on some points. Ho 
expresses, also, his high estimate 
of the general tenor and spirit of 
the whole work. 
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the former existence of links binding closely together 
all these forms, now so ntterij Hi^like. 

Neverthebss, it is ertain that groups of animals 
have existed, or do now exist, which serve J) connect 
several of the great vertebrate classes more or less 
closely. We have seen that the Ornithorhynchns 
graduates towards reptiles; and Prof. Huxley has 
discovered, and is confirmed by Mr. Cope and others, 
that the Dinosaurians arc in many important characters 
intermediate between certain reptiles and certain birds 
— the birds referred to being the ostrich-tribe (itself 
evidently a widely-diffused remnant of a larger group) 
and the Archeopteryx, that strange Secondary bird, 
with a long lizard-like tail. Again, according to Prof. 
Owen,*^ the Ichthyosaurians — great sea-lizards fur- 
nished with paddles — present many affinities with 
fishes, or rather, according to Huxley, with amphibians; 
a class which, including in its highest division frogs 
and toads, is plainly allied to the Ganoid fishes. These 
latter fishes swarmed during the earlier geological 
periods, and were constructed on what is called a gene- 
ralised type, that is, they presented diversified affini- 
ties with other groujDs of organisms. The Lepi<Rsiren 
is also so closely allied to amphibians and fishes, that 
naturalists long disputed in which of these two classes 
to ronk it ; it, and also some few Ganoid fishes, have 
been preserved from utter extinction by inhabiting 
rivers, which are harbours of refuge, and are related 
to the great waters of the ocean in the same way that 
islands are to continents. 

Lastly, one single member of the immense and 
diversified class of fishes, namely, the lancelet or 
‘ PaliBontoiogy; 1860, p. 190. 
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ampHoxns, is so dijfferent from all other fishes, that 
Hackel maintainfi that it ought to form a distinct class 
in the vertebrate kingdom. This fish is remarkable 
for its negative characters ; it can hardly be said to 
possess a brain, vertebral column, or heart, &o. ; so 
that it was classed by the older naturalists amongst 
the worms. Many years ago Prof. Goodsir perceived 
that the lancelet presented some affinities with the 
Ascidians, which are invertebrate, hermaphrodite, 
marine creatures permanently attached to a support. 
They hardly appear like animals, and consist of a 
simple, tough, leathery sack, with two small projecting 
orifices. They belong to the Mulluscoida of Huxley — 
a lower division of the great kingdom of the Mollusca ; 
but they have recently been placed by some n ;turalists 
amongst the Yermes or worms. Their larvae somewhat 
resemble tadpoles in shape,^^ and have the power of 
swimming freely about. M. Kovalevsky^* has lately 
observed that the larvae of Ascidians are related to the 
Yertebrata, in their manner of development, in the 
relative position of the nervous system, and in possess- 
ing a structure closely like the chorda dorsalis of 
verteSirate animals ; and in this he has been since 
confirmed by Prof. Kupffer. M. Kovalevsky writes to 

® At the Falkland Islands I microsco{)e, plainly divided by 
had the satisfaction of seeing, transverse opaque partitions, 
in April 1833, and therefore some which I presume represent the 
years before any other naturalist, great cells figured by Kovalev- 
the locomotive larv» of a com- sky. At an early stage of de- 
pound Ascidian, closely allied to velopment the tail was closely 
Sy noicum, but apparently gerieri- coiled round the head of the 
cally distinct from it. The tail larva. 

was about five times as long as ** ‘ M^moires de I’Acad. des 
the oblong head, and terminated Sciences de St. P^tersbourg,’ 
in a very tine filament. It was, as tom.ii. No. 15, 186fi. 
sketched by me under a simple 



Chap. VI. AFFIKIJIES AND GBNEALOGT* 


247 


me from Naples, that he has now carxied these observa- 
tions yet further, and shouid hk results be well estab- 
lished, the whole will fc-m adiscoveryof the very greatest 
value, h’hm, if we may rely on embryolo^^ , ever the 
safest guide in classification, it seems that we have at 
last gained a, clue to the source whence the Yer tel rata 
were derived.®*' We should then be justified in be- 
lieving that at an extremely remote period a group of 
animals existed, resembling in many respects the larvae 
of our present Ascidians, which diverged into two 
great branches — the one retrograding in development 
and producing the present class of Ascidians, the other 
rising to the crown and summit of the animal kingdom 
by giving birth to the Vertebrata. 

We have thus far endeavoured rudely to trace the 
genealogy of the Vertebrata by the aid of their mutual 
affinities. We wili now look to ma-n as he exists ; and 
we shall, I think, be able partially to restore the 
structure of our^early progenitors, during successive 
periods, but not in due order of time. This can be 
efiected by means of the rudiments which man still 
retains, by the characters which occasionally make 
their appearance in him through reversion, und by 
the aid of the principles of morphology and embryology. 


But I am bound to add 
that some competent judges dis- 
pute this conclusion; for instance, 
M. Giard, in a series of p^'P^rs in 
the ‘Archives de Zoologie Ex- 
perimentale,’ for 1872. Never- 
theless, this naturalist remarks, 
p. 281, “ L’organisation de la 
“larve ascidienne en dchots de 
“toute^ hypothise et de toute 
'“ th6orie, nousmontre comment 


* ia nature peut produire la dis- 
position fondarnentale du type 
vert^brd (Pexistence d’une 
corde dorsale) chez*un inver- 
t^r6 par la seule condition 
vitale de Tadaptation, et cette 
‘ simple possibility du passage 
‘ supprime Tablme entrelesdeux 
“ sous-rygnes, encore bien qu’en 
ignore par oh le passage s’est 
fait en ryaJity,” 
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The varions facts, to which I shall here allude, have 
been given in the previous chapters. 

The early progenitors of man must have been once 
covered with hair, both sexes having beards; their 
ears were probably pointed, and capable of movement ; 
and their bodies were provided with a tail, having the 
proper muscles. Their limbs and bodies were also 
acted on by many muscles which now only occasionally 
reappear, but are normally present in the Quadru- 
mana. At this or some earlier period, the great artery 
and nerve of the humerus ran through a supra- 
condyloid foramen. The intestine gave forth a much 
larger diverticulum or caecum than that now existing. 
The foot was then prehensile, judging from the con- 
dition of the great toe in the foetus ; and our pro- 
genitors, no doubt, were arboreal in their habits, and 
frequented some warm, forest-clad land. The males 
had great canine teeth, which served them as formidable 
weapons. At a much earlier period the uterus was 
double ; the excreta were voided through a cloaca ; and 
the eye was protected by a third eyelid or nictitating 
membrane. At a still earlier the progenitors of man 
must \iiTe been aquatic in their habits ; for morphology 
plainly tells us that our lungs consist of a n modified 
swim-bladder, which once served as a float. The clefts 
on the neck in the embryo of man show where the 
branchisB once existed. In the lunar or weekly re- 
current periods of some of our functions we apparently 
still retain traces of our primordial birthplace, a shore 
washed by the tides. At about this same early period 
the true kidneys were replaced by the corpora wolffiana. 
The heart existed as a simple ’pulsating vessel ; and 
the chorda dorsalis took the place of a vertebral 
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column. These earlji^ancestors of man, tnns seen in 
the dim recesses of time, mnat ha\ j been as simply, or 
even still mor^ simply organised than the lancelet or 
amphioxus. 

There is one other point deserving a fuller notice. 
It has long been known that in the vertebrate kingdom 
one sex bears rudiments of various accessory parts, 
appertaining to the reproductive system, which pro- 
perly belong to the opposite sex ; and it has now been 
ascertained that at a very early embryonic period both 
sexes possess true male and female glands. Hence 
some remote progenitor of the whole vertebrate king- 
dom appears to have been hermaphrodite or andro- 
gynous.^® But here we encounter a singular difficulty. 
In the mammalian class the males possess rudiments 
of a uterus with the adjacent passage, in their vesiculss 
prostaticas ; they bear also rudiments of mammse, and 
some male Marsupials have traces of a marsupial sacL^^ 
Other analogous facts could be added. Are we, then, 
tc suppose that some extremely ancient mammal con- 
tiaued androgynous, after it had acquired the chief 
distinctions of its class, and therefore after it had 
diverged from the lower classes of the vert^rate 
kingdom? This seems very improbable, for we have 
to look to fishes, the lowest of all the classes, to find any 


“ This is the conclusion of 
Prof. Gegeubaur, one of the 
highest authorities in compara- 
tive anatomy; see ‘Grundziige 
der vergleich. Anat.’ 1870, b. 
876. The result has been ar- 
rived at chiefly from the study 
of the Amphibia ; but it appears 
from the researches of Waldeyer 
(as quoted in ‘Journal of Anat. 
and Phys ' 1869, p, 161), that 


the sexual organs of even “ the 
“ higher vertebrata are, in their 
“early condition, hermaphro- 
dite.** Similar views have long 
been held by some authors, 
though until recently without 
a Arm basis. 

” The male Thylacinus offere 
the best instance. Owen, * Ana- 
tomy of Vertebrates,* vol. iij. 
,p. 771. 
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still existent androgynous That various acces- 

sory parts, proper to each sex, are found in a rudimen- 
tary condition in the opposite sex, may he explained by 
such organs having been gradually acquired by the one 
sex, and then transmitted in a more or less imperfect 
state to the other. When we treat of sexual selection, 
we shall meet with innumerable instances of this form 
of transmission, — as in the case of the spurs, plumes, 
and brilliant colours, acquired for battle or ornament 
by male birds, and inherited by the females in an 
imperfect or rudimentary condition. 

The possession by male mammals of functionally 
imperfect mammary organs is, in some respects, 
especially curious. The Monotremata have the proper 
milk-secreting glands with orifices, but no nipples ; 
and as these animals stand at the very base of the 
mammalian series, it is probable that the progenitors 
of the class also had milk-secreting glands, but no 
nipples. This conclusion is supported by what is 
known of their manner of development ; for Professor 
Turner informs me, on the authority of Kolliker and 
Langer, that in the embryo the mammary glands can 
be SJstinctly traced before the nipples are in the least 
visible ; and the development of successive parts in the 
individual generally represents and accords with the 

^ Hermaphroditism has been xvi. Dr. Gunther doubts the 
observed in several species of fact, but it has now been re- 
Serranus, as well as in some corded by too many good ob- 
other fishes, where it is either servers to be any longer disputed, 
normal and symmetrical, or ab- Dr. M. Lessona writes to me, 
normal and unilateral. Dr. that he has verified the obsorva- 
Zouteveen has given me refer- tions made by Oavolini on Ser- 
ences on this subject, more es- ranus. Prof. Ercolani has re- 
pecially to a paper by Prof. Hal- cently shewn (‘ Accad. delle 
bertsma,in the ‘ Transact, of the Science,’ Bologna, Dec. 28, 1871) 
Dutch Acad, of Sciences,* vol that eel* are androgynous. 
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development of snoc^sive beings in the same line of 
descent. The Marsupials diiiK from the Monotremata 
by possessing nipples ; .-o that probably these organs 
were first acqair^d by the Marsupials, after t^hey had 
diverged from, and risen above, the Monotremata, and 
were then transmitted to the placental mammals.^® 
No one will suppose that the Marsupials still remained 
androgynous, after they had approximately acquired 
their present structure. How then are we to account 
for male mammals possessing mammsB ? It is possible 
that they were first developed in the females and then 
transferred to the males, but from what follows this is 
hardly probable. 

It may be suggested, as another view, that long 
after the progenitors of the whole mammalian class 
had ceased to be androgynous, both sexes yielded milk, 
and thus nourished their young; and in the case of 
the Marsupials, that both sexes carried their young 
marsupial sacks. This will not appear altogether 
improbable, if we reflect that the males of existing 
byiignathous fishes receive the eggs of the females in 
their abdominal pouches, hatch them, and afterwards, 
as some believe, nourish the young ; — that certain 


* Prof. Gegenbaur has shewn 
(* Jenaische Zeitschrift,* Bd. vii. 
p. 2V^) that two distinct types 
of nipples prevail throughout the 
several mammalian orders, hut 
that it is quite intelligible how 
both could have been derived 
from the nipples of the Mar- 
supials, and the latter from those 
of the Monotremata. See, also, 
a memoir by Dr. Max Huss, on 
the mammary glands, ibid. B. 
viu. p. 


Mr. Lockwood believes (as 
quoted in ‘Qv^^rt. Journal of 
Science,’ April, 1868, p. 269), 
from what he has observed of 
the development of Hippo- 
campus, that the walls of the 
abdominal pouch of the male in 
some way afford nourishment. 
On male fishes hatching the ova 
in their mouths, see a very in- 
teresting paper by Prof. Wyman, 
iu *Proc. Boston Soc. of Nat, 
Sept. 15j 1867 jj also PrctjL 



252 


THE DESCENT OP MAN. 


Part I. 


other male fishes hatch the eggs within their months 
or branchial cavities; — that certain male toads take 
the chaplets of eggs from the females, and wind them 
round their own thighs, keeping them there until the 
tadpoles are horn ; — that certain male birds undertake 
the whole duty of incubation, and that male pigeons, 
as well as the females, feed their nestlings with a 
secretion from their crops. But the above suggestion 
first occurred to me from the mammary glands of male 
mammals being so much more perfectly developed than 
the rudiments of the other accessory reproductive parts, 
which are found in the one sex though proper to the 
other. The mammary glands and nipples, as they 
exist in male mammals, can indeed hardly be called 
rudimentary ; they are merely not fully devel^'ped, and 
not functionally active. They are sympathetically 
affected under the influence of certain diseases, like the 
same organs in the female. They often secrete a few 
drops of milk at birth and at puberty : this latter fact 
occurred in the curious case, before referred to, where a 
young man possessed two pairs of mammae. In man 
and some other male mammals these organs have been 
knoi'n occasionally to become so well developed during 
maturity as to yield a fair supply of milk. Now if we 
suppose that during a former prolonged period male 
mammals aided the females in nursing their off- 
spring, and that afterwards from some cause (as from 
the production of a smaller number of young) the males 
ceased to give this aid, disuse of the organs during 


Turner, in ‘ Journal of Anat. and Maddle. 0. Iloyer has sug- 

Pliys.’ Nov. 1, 1866, p. 78. Dr. gested a similar view in her 
Oiintlier has likewise described ‘ Origine de I’Honmie,’ &c., 1870. 
similar cases. 
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maturity would lead to their becoming iuaotiye ; and 
from two well-known principles of inheritance, this 
state of inactivity would probably bo transmitted to 
the males pt ihc corresponding age of maturity. But 
at an earlier age these organs would be left unaffected, 
so that they would be almost equally well developed in 
the young of both sexes. 

Conclusion . — Von Baer has defined advancement or 
progress in the organic scale better than any one else, 
as resting on the amount of differentiation and speciali- 
sation of the several parts of a being, — when arrived 
at maturity, as I should be inclined to add. Now as 
organisms have become slowly adapted to diversified 
lines of life by means of natural selection, their parts 
will have become more and more differentiated and 
specialised for various functions from the advantage 
gained by the division of physiological labour. The 
same part appears often to have been modified first for 
one purpose, and then long afterwards for some other 
and quite distinct purpose; and thus all the parts are 
rendered more and more complex. But each organism 
still retains the general type of structure of th% pro- 
genitor from which it was aboriginally derived. In ac- 
cordance with this view it seems, if we turn to geo- 
logical evidence, that organisation on the whole has 
advanced throughout the world by slow and interrupted 
steps. In the great kingdom of the Vertebrata it has 
culminated in man. It must not, however, be supposed 
that groups of organic beings are always supplanted, 
and disappear as soon as they have given birth to other 
and more perfect groups. The latter, though victorious 
over their predecessors, may not have become better 
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adapted for all places in the economy of nature. Borne 
old forms appear to have survived from inhabiting 
protected sites, where they have not been exposed to 
very severe competition ; and these often aid us in 
constructing our genealogies, by giving us a fair idea 
of former and lost populations. But we must not fall 
into the error of looking at the existing members of 
any lowly-organised group as perfect representatives of 
their ancient predecessors. 

The most ancient progenitors in the kingdom of the 
Vertebrata, at which we are able to obtain an obscure 
glance, apparently consisted of a group of marine 
animals,®^ resembling the larvee of existing Ascidians. 

“ The inhabitants of the sea- tion of fevers, &c. The hatching 

shore must bo greatly ajBfected by of eggs affords also a good ex- 

tbe tides ; animals living either ample, for, according to Mr. 

about the mean high-water mark, Bartlett (‘ Land and W ater,* Jan. 

or about the mean low-water 7, 1871), the eggs of the pigeon 

mark, pass through a complete are hatched in two weeks ; those 

cycle of tidal changes in a fort- of the fowl in three ; those of the 

night. Consequently, their food duck in four ; those of the goose 

supply will undergo marked in five ; and those of the ostrich 

changes week by week. The in seven weeks. As far as we can 

vital functions of such animals, judge, a recurrent period, if ap- 

living under these conditions for proximately of the right duration 

many generations, can hardly Aiil for any process or function, would 

to ruAdheir course in regular not, when once gained, be liable 

weekly periods. Now it is a to change ; consequently it might 

mysterious fact that [in the be thus transmittea through al- 

higher and now terrestrial Ver- most any number of generations, 

tebrata, as well as in other But if the function changed, the 

classes, many normal and abnor- period would have to change, and 

mal processes have one or more would be apt to change almost 

whole weeks as their periods ; abruptly by a whole week. This 

this would be rendered intelligible conclusion, if sound, is highly re- 

if the Vertebrata are descended markable j for the period of ges^ 

from an animal allied to the tation in each mammal, and the 

existing tidal Ascidians. Many hatching of each bird’s eggs, 

instances of such priodic pro- and many other vital processes, 

cesses might be given, as the thus betray to us the primordial 

gestation m mammals^ the dura- birthplace of these 
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These animals probably gave rise to e gronp of fisheis, 
as lowly organised as the lancelet ; and from these tlie 
Ganoids, and other fishes like the Lepidosiren, must 
have been developed, hrom such fish a very small 
advance would car^'y us on to the Amphibians. We 
have seen that birds and reptiles were once intimately 
connected together ; and the Monotremata now connect 
mammals with reptiles in a slight degree. But no one 
can at present say by what line of descent the three 
higher and related classes, namely, mammals, birds, 
and reptiles, were derived from the two lower vertebrate 
classes, namely, amphibians and fishes. In the class of 
mammals the steps are not diflicult to conceive which 
led from the ancient Monotremata to the ancient 
Marsupials ; and from these to the early progenitors of 
the placental mammals. We may thus ascend to the 
Lemuridse; and the interval is not very wide from 
these to the Simiadx, The Simiad® then branched 
off into two great stems, the 'New World and Old 
World monkeys; and from the latter, at a remote 
period, Man, the wonder and glory of the Universe, 
proceeded. 

Thus we have given to man a pedigree of prodi|^ous 
length, but not, it may be said, of noble quality. The 
world, it has often been remarked, appears as if it had 
long been preparing for the advent of man : and this, 
in one sense is strictly true, for he owes his birth to a 
long line of progenitors. If any single link in this 
chain had never existed, man would not havo been 
exactly what he now is. Unless we wilfully close our 
eyes, we may, with our present knowledge, approxi- 
mately recognise our parentage; nor need we feel 
ashamed of it. The most humble organism is some- 
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thing much higher than the inorganic dnst nnder oni 
feet; and no one with an unbiassed mind can study 
any living creature, however humble, without being 
struck with enthusiasm at its marvellous structure 
and properties. 
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CHAPTEB m 

On the Backs of Man. 

The nature and value ol' specific characters — Application to the 
races of man — Arguments in favour of, and opposed to, ranking 
the so-called races of man as distinct species — Sub-s^tecies — 
Monogen ists and polygenists — Convergence of character — 
Numerous points of resemblance in body and mind between the 
most distinct races of man — The state of man when he first 
spread over the earth — Each race not descended from a single 
pair — The extinction of races — The formation of races — The 
effects of crossing — Blight influence of the direct action of the 
conditions of bfe — Slight or no influence of natural selection — 
Sexual selection. 

It is not my intention here to describe the several 
so-called races of men; but I am about to enquire 
vbat is the value of the diflferences between them 
under a classificatory point of view, and how they 
have originated. In determining whether tv^ or 
more allied forms ought to be ranked as species or 
varieties, naturalists are practically guided by the fol- 
lowing considerations ; namely, the amount of differ- 
ence between them, and whether such differences relate 
to few or many points of structure, and whether they 
are of physiological importance ; but more especially 
whether they are constant. Constancy of character is 
what is chiefly valued and sought for by naturalists. 
Whenever it can be shewn, or rendered probable, that 
the forms in question have remained distinct for a 
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long penod, this becomes an argument of much weight 
in favour of treating them as species. Even a slight 
degree of sterility between any two forms when first 
crossed, or in their offspring, is generally considered 
as a decisive test of their specific distinctness; and 
their continued persistence without blending within 
the same area, is usually accepted as sufficient evi- 
dence, either of some degree of mutual sterility, or 
in the case of animals of some mutual repugnance to 
pairing. 

Independently of fusion from intercrossing, the 
com])lete absence, in a well-investigated region, of 
varieties linking together any two closely-allied forms, 
is probably the most important of all the criterions of 
their specific distinctness ; and this is a somewhat 
different consideration from mere constancy of 
character, for two forms may be highly variable and 
yet not yield intermediate varieties. Geographical 
distribution is often brought into play unconsciously 
and sometimes consciously ; so that forms living in 
two widely separated areas, in which most of the 
other inhabitants are specifically distinct, are them- 
selvAi usually looked at as distinct ; but in truth this 
affords no aid in distinguishing geographical races 
from so-called good or true species. 

Now let us apply these generally-admitted principles 
to the races of man, viewing him in the same spirit as 
a naturalist would any other animal. In regard to 
the amount of difierence between the races, we must 
make some allowance for our nice powers of discrimi- 
nation gained by the long habit of observing ourselves. 
In India, as Elphinstone remarks, although a newly- 
arrived European cannot at first distinguisu the 
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various native races, yet they soon appear to him 
extremely dissimilar ; ^ and thr Hindoo cannot at first 
perceive any lifferencc; ’between the several European 
nations. Ever the most distinct races of man are 
much more like e^ich other in form than would at first 
be supposed ; certain negro tribes must be excepted, 
whilst others, as Dr. Eohlfs writes to me, and as I 
have myself seen, have Caucasian features. This 
general similarity is well shewn by the French photo- 
graphs in the Collection Anthropologique du Museum 
de Paris of the men belonging to various races, the 
greater number of which might pass for Europeans, 
as many persons to whom I have shewn them have 
remarked. Nevertheless, these men, if seen alive, 
would undoubtedly appear very distinct, so that we 
are clearly much influenced in our judgment by the 
mere colour of the skin and hair, by slight differences 
in the features, and by expression. 

There is, however, no doubt that the various races, 
wlien carefully compared and measured, differ much 
from each other, — as in the texture of the hair, the 
relative proportions of all parts of the body,* tha 
capacity of the lungs, the form and capacity of^he 
skull, and even in the convolutions of the brain.® But 
it would be an endless task to specify the numerous 

^ ‘ History of India,’ 1841, the capacity of the lungs,' p. 
vol. i. p. 323, Father Ripa 471. See also the numerous 
makes exactly the same remark and valuable tables, by Dr. 
with respect to the Chinese. VVeisbach, from the observations 

* A vast number of measure- of Dr. Scherzer and Dr. Schwarz, 
ments of Whites, Blacks, and in the ‘Reise der Novara: An- 
Indians, are given in the ‘ In- thropolog. Theil,’ 1867. 
vestigations in the Military * See, for instance, Mr. Mar- 
aud Anthropolog. Statistics of shall’s account of the brain of a 
American Soldiers,’ by B, A. Bush woman, in ‘ PljiL Transact,’ 
Could, 1869, pp, 298-868 1 ‘On 1864, p. 619, 
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points of differonce. The races differ also in constitu- 
tion, in acclimatisation and in liability to certain 
diseases. Their mental characteristics are likewise 
very distinct ; chiefly as it would appear in their 
emotional, but partly in their intellectual faculties. 
Every one who has had the opportunity of comparison, 
must have been struck with the contrast between the 
taciturn, even morose, aborigines of S. America and 
the light-hearted, talkative negroes. There is a nearly 
similar contrast between the Malays and the Papuans,^ 
who live under the same physical conditions, and are 
separated from each other only by a narrow space of 
sea. 

We will first consider the arguments which may be 
advanced in favour of classing the races of man as 
distinct species, and then the arguments on the other 
side. If a naturalist, who had never before seen a 
Negro, Hottentot, Australian, or Mongolian, were to 
compare them, he would at once perceive that they 
differed in a multitude of characters, some of slight 
and some of considerable importance. On enquiry he 
would find that they were adapted to live under widely 
diff^'ent climates, and that they differed somewhat in 
bodily constitution and mental disposition. If he 
were then told that hundreds of similar specimens 
could be brought from the same countries, he would 
assuredly declare that they were as good species as 
many to which he had been in the habit of affixing 
specific names. This conclusion would be greatly 
strengthened as soon as he had ascertained that these 
forms had all retained the same character for many 
centuries ; and that negroes, apparently identical with 
* Wallace, ‘ The Malay Archipelago/ voL ii, 1869, p, 178, 
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existing negroes, ha<1 lived at least 40C0 years age/ 
He would also hear, on the authority of en excellent 
observer, Dr Lund/ that the human skulls found in 
the cave*, of Brazil, entombed with m* y extinct 
mammals, belonged to the same type as that now 
prevailing throughout the American Continent. 

Our naturalist would then perhaps turn to geogra- 
phical distribution, and he would probably declare 
that those forms must be distinct species, which differ 
not only in appearance, but are fitted for hot, as well as 
damp or dry countries, and for the Arctic regions. He 
might appeal to the fact that no species in the group 
next to man — namely, the Quadnirnana, can resist a 
low temperature, or any considerable change of climate; 
and that the species which come nearest to man have 
ne\er been reared to maturity, even under the tem- 
perate climate of Europe. He would be deeply im- 

* With respect to the figures (‘ Kaues of Man,’ 1850, p. 201), 
in the famous Egyptian caves speaking of young Memuon (the 
of >bou-Sinibci, M. Pouchet same as hameses II., as I am 
says (‘ The Pmrahty of the infornoed by Mr. Birch), insists 
Muiiian Races,’ Eng. trauslat., in the strongest manner that he 
i8(>4, p. 50), that he was far is identical in character with the 
from finding recognisable repre- Jews of Antwerp. Again, when 
sentations of the dozen or more 1 looked at the statue o|fcAmu- 
nations which some authors be- iioph IIT., I agreed with two 
lieve that they can recognise. officers of the establishment, 
Even some of the most strongly- both com[;ctcut judges, that he 
marked races cannot be identi- had a strong] v-marked negro 
fied with that degree of una- tytHj of features j but Messre. 
nimity which might liave been Nott and GHiddon (ibid. p. 146, 
expected from what has been fig. 53), describe him as a hy- 
wriiten on the subject. Thus brid, but not of “negro inter- 
Mtissrs. Notti and Gliddoii mixture.” 

(‘Types of Mankind,* p. 148), ® As quoted by Nott and 

state that Rameses IJ., or the Gliddon, ‘Types of Mankind,* 
hireat, has features superbly 1854, p. 439. They give also 
European; whereas Knox, an- corroborative evidence; but 0. 
other firm believer iu the specific Vogt thinks that the subject 
distinctness of the races of man requires further investigatiom 
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pressed with the fact, hrst noticed by Agassiz,' that 
the different races of man are distributed over the 
world in the same zoological provinces, as those in- 
habited by undoubtedly distinct species and genera of 
mammals. This is manifestly the case with the 
Australian, Mongolian, and Negro races of man ; in a 
less well-marked manner with the Hottentots; but 
plainly with the Papuans and Malays, who are sepa- 
rated, as Mr. Wallace has shewn, by nearly the same 
line which divides the great Malayan and Australian 
zoological provinces. The Aborigines of America range 
throughout the Continent; and this at first appears 
opposed to the above rule, for most of the productions 
of the Southern and Northern halves differ widely : yet 
some few living forms, as the opossum, range ^rom the 
one into the other, as did formerly some of the gigantic 
Edentata. The Esquimaux, like other Arctic animals, 
extend round the whole polar regions. It should be 
observed that the amount of difference between the 
mammals of the several zoological provinces does not 
correspond with the degree of separation between the 
latter ; so that it can hardly be considered as an 
anonf^ly that the Negro differs more, and the American 
much less from the other races of man, than do the 
mammals of the African and American continents from 
the mammals of the other provinces. Man, it may be 
added, does not appear to have aboriginally inhabited 
any oceanic island ; and in this respect, he resembles 
the other members of his class. 

In determining whether the supposed varieties of 
the same kind of domestic animal should be ranked as 

^ ‘ Diversity of Origin of the Human Jiaces,’ in the ‘ Christian 
Examiner,’ July, 1850« 
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such, or as specifically distinct^ that is, whether auy of 
them are descended from uistiict wild species, every 
naturalist would lay much stress on the fact of their 
external parasiiei3..,.hemg specifically dis^tini: All the 

more stress would he laid on this fact, as it would he 
an exceptional one ; for X am informed hy Mr. Denny 
that the most different kinds of dogs, fowls, and 
pigeons, in Eng«and, are infested by the same species 
of Pediculi or lice. Now ]^Ir. A. Murray has carefully 
examined the Podiculi collected in different countries 
from the different races of man ; ® and he finds that 
they differ, not only in colour, hut in the structure of 
their claws and limbs. In every case in which many 
specimens were obtained the differences were constant. 
The surgeon of a whaling ship in the Pacific assured 
me that when the Pediculi, with which some Sandwich 
Islanders on board swarmed, strayed on to the bodies 
of the English sailors, they died in the course of three 
or four days. These Pediculi were darker coloured, 
and appeared different from those proper to the natives 
of Chiloe in South America, of which he gave me 
specimens. These, again, appeared larger and much 
softer than European lice. Mr. Murray procur(ii four 
kinds from Africa, namely, from the Negroes of the 
Eastern and Western coasts, from the Hottentots and 
Kaffirs; two kinds from the natives of Australia; two 
from North and two from South America, In these 
latter cases it may be presumed that the Pediculi came 
from natives inhabiting different districts. With 
insects slight structural differences, if constant, are 
generally esteemed of specific value : and the fact ^ 
the races of man being infested by parasites, which 

* ‘ Transact. K. Soc. of Edinburgh,* vol. xxii. 1861, p. 667. 
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appear to be specifically distinct, might fairly be 
urged as an argument that the races themselves ought 
to be classed as distinct species. 

Our supposed naturalist having proceeded thus far 
in his investigation, would next enquire whether the 
races of men, when crossed, were in any degree sterile, 
lie might consult the work® of Professor Broca, a 
cautious and philosophical observer, and in this he 
would find good evidence that some races were quite 
fertile together, but evidence of an opposite nature in 
regard to other races. Thus it has been asserted that 
the native women of Australia and Tasmania rarely 
produce children to European men; the evidence, 
however, on this head has now been shewn to be 
almost valueless. The half-castes are killed by the 
pure blacks : and an account has lately been published 
of eleven half-caste youths murdered and burnt at the 
same time, whose remains were found by the police.^® 
Again, it has often been said that when mulattoes 
intermarry, they produce few children; on the other 
liand, Dr. Bachman, of Charleston,” positively asserts 
tljat he has known mulatto families which have inter- 
marritd for several generations, and have continued on 
an average as fertile as either pure whites or pure 
blacks. Enquiries formerly made by Sir C. Lyell on 

® ‘ ( )n the Phetiomena of Hy« race, is disproved, AI. A. de 

bridity m the Genus Homo,’ Quarrefagos has also collected 

Eijg. translat. 1804. (‘ lleviic des Oours Scieiitiliques,’ 

Sea the interesting letter by March, J869, p. 239), much 

Mr. T. A. Murray, in the ‘An- evidence that Australians and 

Ht view,’ April, 1808, Europeans are not sterile when 

a> nil In ttds letter Ct)unt crossed. 

Strzelecki’s statement that Aus- ‘ An Examination of Prof, 

traiian women who have borne Agassiz’s Ske tch of the Nat. 

children to a white man, are Provinces of the Animal World,’ 

afterwards sterile with then own Charleston, 1855, p. 44. 
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this subject led him, as he informs me, to the same 
conclusion.^* In the United L'tates the census for the 
year 1854 in duded,a .c.rding to Dr. Bachman, 405,751 
mulattoes; and this number, considering the cir- 
cumstances of the case, seems small ; but it may partly 
be accounted for by the degraded and anomalous 
position of the class, and by the profligacy of the 
women. A certain amount of absorption of mulattoes 
into negroes must always be in progress; and this 
would lead to an apparent diminution of the former. 
The inferior vitality of mulattoes is spoken of in a 
trustworthy work^* as a well-known phenomenon ; and 
this, although a different consideration from their 
lessened fertility, may perhaps be advanced as a proof 
of the specific distinctness of the parent races. No 
doubt both animal and vegetable hybrids, when pro- 
duced from extremely distinct species, are liable to 
premature death ; but the parents of mulattoes cannot 
be put under the category of extremely distinct species. 
The common Mule, so notorious for long life and 
\igour, and yet so sterile, shews how little necessary 
connection there is in hybrids between lessened 
fertility and vitality; other analogous cases cotSd be 
citedo 

Dr. Kohlfa writes to me are few and siclv'-y^ This belief, 
that he found the mixed races as Mr. Reade remarks, deserves 
in the Great Sahara, de lived attention, as white men have 

from Arabs, Berbers, and Ne- visited and resided on the Gold 
groes of three tribes, extraordi- Coast for four hundred years, so 
narily fertile. On the other that the natives have had ample 
hand, Mr. Wiixwood Ketulo in- time to gain knowledge through 
forms me that the Negroes on "ixperienco. 
the Gold Coast, though t^miriiig “ ‘Military and Anthropolog. 
white men and mulattoes, have Statistics of American Soldiers,* 
a maxim that mulattoes iiould by B, A. Gould, 1869, p. 319, 
not intermarry, as the children 
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Even if it should hereafter he proved that all the 
races of men were perfectly fertile together, he who 
was • inclined from other reasons to rank them as 
distinct species, might with justice argue that fertility 
and sterility are not safe criterions of specific distinct- 
ness. We know that these qualities are easily affected 
by changed conditions of life, or by close inter-breeding, 
and that they are governed by highly complex laws, 
for instance, that of the unequal fertility of converse 
crosses between the same two species. With forms 
which must be ranked as undoubted species, a perfect 
series exists from those which are absolutely sterile 
when crossed, to those which are almost or completely 
fertile. The degrees of sterility do not coincide strictly 
with the degrees of difference between the i arents in 
external structure or habits of life. Man in many 
respects may be compared with those animals which 
have long been domesticated, and a large body of 
evidence can be advanced in favour of the Pallasian 
doctrine, that domestication tends to eliminate the 

* Tho Variation of Animals both having been long habitu- 
and Plants under Domestication,’ ated to fixed conditions; for we 
vol. ^i. p. 109. I may here know that changed conditions 
remind the reader that the ste- have a special influence on the 
rility of species when crossed is reproductive system, and we 
not a specially-acquired quality, have good reason to believe (as 
but, like the incapacity of certain before remarked) that the flue- 
trees to be grafted togetlier, is iuating conditions of domes tica- 
incidental on other acquired tion tend to eliminate that ste- 
differences. The nature of these rility which is so general with 
differences is unknown, but they species, in a natural state, when 
relate more especially to the re- crossed. It has elsewhere been 
productive system, and much shewn by me (ibid. vol. ii. p. 
less so to external structure or 185, and ‘ Origin of Species,’ 5th 
to ordinary differences in con- edit. p. 317), that tho sterility 
Btitution. One important ele- ^ of crossed species has not been 
ment in the sterility of crossed ’ acquired through natural selec- 
epeciea apparently lies in one or tion : we can see that when two 
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sterility which is so general a result of the orossinl of 
species in a state of nature. From these several con- 
siderations, it may he justly urged that the perfect 
fertility of the intercrossed races of man, if estahiished, 
would not absolutely preclude us from ranking them 
as distinct species. 

Independently of fertility, the characters presented 
by the offspring from a cross have been thought to 
indicate whether or not the parent-forms ought to be 
ranked as species or varieties; but after carefully 
studying the evidence, I have come to the conclusion 
that no general rules of this kind can be trusted. The 
ordinary result of a cross is the production of a blended 
or intermediate form ; but in certain cases some of the 
offspring take closely after one parent-form, and some 
after the other. This is especially apt to occur when 
the parents differ in characters which first appeared as 
sudden variations ^or monstrosities.^® I refer to this 

forms ha 70 already been ren- single seed, but yet are affected 
'iered very sterile, it is scarcely by the pollen of the other species, 
possible that their sterility as shewn by the swelling of the 
should be augmented by the germen. It is here manifestly 
preservation or survival of the impossible to select th* more 

more and more sterile Individ- sterile individuals, which have 

uala; for, as the sterility in- already ceased to yield seeds ; so 
crefxses, fewer and fewer offspring that the acme of sterility, when 

will be, produced from which to the germen alone is affected, 

breed, and at last only single cannot have been gained through 
individuals will be produced at siselection. This acme, and no 
the rarest intervals. But there doubt the other grades of ste- 
is even a higher grade of sterility rility, are the incidental results 
than this. Both Gartner and of certain unknown differences 
Kolreuter have proved that in in the constitution of the repro- 
genera of plants, including many ductive system of the species 
species, a series can be formed which are crossed, 
from 8]^cies which, when crossed, ‘ The Variation of Animals,* 

yield fewer and fewer seeds, to &C., vol. ii. p. 92, 
species which never produce a 
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point, because Dr. Eohlfs informs me that he has 
frequently seen in Africa the offspring of negroes 
crossed with members of other races, either completely 
black or completely white, or rarely piebald. On the 
other hand, it is notorious that in America mulattoes 
commonly present an intermediate appearance. 

We have now seen that a naturalist might feel him- 
self fully justified in ranking the races of man as 
distinct species ; for he has found that they are 
distinguished by many differences in structure and 
constitution, some being of importance. These differ- 
ences have, also, remained nearly constant for very 
long periods of time. Our naturalist will have been 
in some degree influenced by the enormous range of 
man, which is a great anomaly in the class of m'^mmals, 
if mankind be viewed as a single species. He will 
have been struck with the distribution of the several 
so-called races, which accords with*' that of other un- 
doubtedly distinct species of mammals. Finally, 
he might urge that the mutual fertility of all the 
races has not as yet been fully proved, and even if 
proved would not be an absolute proof of their specific 
identiity. 

On the other side of the question, if our supposed 
naturalist were to enquire whether the forms of man 
keep distinct like ordinary species, when mingled 
together in large numbers in the same country, he 
would immediately discover that this was by no means 
the case. In Brazil he would beliold an immense 
mongrel population of Negroes and rortiiguese; in 
Chiloe, and other parts of South America, he would 
behold the whole population consisting of Indians and 
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Spaniards blended in various degrees*^^' In many parts 
o^he same contirent he wcjld meet with the most 
complex crc ipes betv 6v.n Negroes, Indians, and Eurc- 
peans; and judging from the vegetable kingdom, such 
tripJe crosses afford the severest test of the mutual 
fertility of the parent forms. Tn one island of the 
Pacific he would find a small population of mingled 
Polynesian and English blood ; and in the Fiji Archi- 
pelago a population of Polynesian and Negritos crossed 
in all degrees. Many analogous cases could he added; 
for instance, in Africa. Hence the races of man are 
not sufficiently distinct to inhabit the same country^ 
without fusion ; and the absence of fusion affords the 
usual and best test of specific distinctness. 

Our naturalist would likewise he much disturbed as 
soon as he perceived that the distinctive characters of 
all the races were highly variable. This fact strikes 
every one on first beholding tho negro slaves in Brazil, 
who have been imported from all parts of Africa. The 
same remark lioids good with the Polynesians, and with 
many other races. It may be doubted whether any 
character can be named which is distinctive of a race 
and is constant. Savages, even within the linifts of 
the same tribe, are not nearly so uniform in character, 
as has been often asserted. Hottentot women offer 
certain peculiarities, more strongly marked than those 
occurring in any other race, but these are known not to 
be of constant occurrence. In the several American 
tribes, colour and hairiness differ considerably ; as does 

M. de Quatrefa^es lias given arc a much crossed race of Por- 
C Anlhropolog. Review,’ Jan. tuguese and Indians, with a 
1869, p. 22), an interesting ac- mixture of the blood of other 
count of the success and energy races, ' 

of the Paulistas in Brazil, who 
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colour to a certain degree, and the shape of the features 
greatly, in the Negroes of Africa. The shape of the 
skull varies much in some races and so it is with 
every other character. Now all naturalists have learnt 
by dearly bought experience, how rash it is to attempt 
to define species by the aid of inconstant characters. 

But the most weighty of all the arguments against 
treating the races of man as distinct species, is that 
they graduate into each other, independently in many 
cases, as far as we can judge, of their having inter- 
crossed. Man has been studied more carefully than 
any other animal, and yet there is the greatest possible 
diversity amongst capable judges whether he should be 
classed as a single species or race, or as two (Virey), as 
three (Jacquinot), as four (Kant), five (Blumenbach),. 
six (Bufibn), seven (Hunter), eight (Agassiz), eleven 
(Pickering), fifteen (Bory St. Vincent), sixteen (Des- 
moulins), twenty-two (Morton), sixty (Crawfurd), or as 
sixty-three, according to Burke.^® This diversity of 
judgment does not prove that the races ought not to 
be ranked as species, but it shews that they graduate 
into each other, ini that it is hardly possible to dis- 
cover ^^ear distinctive characters between them. 

Every naturalist who has had the misfortune to 
undertake the description of a group of highly varying 
organisms, has encountered cases (I speak after expe- 

For instance, with the ah- See a good discussion on 

origines of America and A us- this subject in Waitz, ‘Intro- 
tralia. Prof. Huxley says duct, to Anthropology,* Eng. 
(‘ Transact. Intern at. Congress translat. 1863, pp. 198-208, 
of Prehist. Arch.* 1868, p. 106), 227. I have taken some of the 

that the skulls of many South above statements from H. Tut- 
Germans and Swiss are “ as tie’s * Origin and Antiquity of 
“ short and as broad as those of Physical Man,* Boston, 1866, p. 
« the Tartars,” &c. 35. > r- 
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rience) precisely like that of man ; and if of a cautioup 
disposition, he will end by nni^in^ all the fcrms which 
graduate ink each othwt, under a single species ; for 
he will say tc himself that ho ^has no rjgL . to give 
names to objects which he cannot define. Cases of this 
kind occur in the Order which includes man, namely in 
certain genera of monkeys ; whilst in other genera, as 
in Cercopithecus, most of the species can be determined 
with certainty. In the American genus Cebus, the 
various forms are ranked by some natuyilists as species, 
by others as mere geographical races. Now if numer- 
ous specimens of Cebus wore collected from all parts 
of South America, and those forms which at present 
appear to be specifically distinct, wore found to graduate 
into each other by close steps, they would usually be 
ranked as mere varieties or races ; and this course has 
been followed by mof^ t naturalists with respect to the 
races of man. Nevertheless, it must he confessed that 
there are forn^s, at least in the vegetable kingdom,^® 
which we can not avoid naming as species, hut which 
Pie connected together by numberless gradations, in- 
dependently of intercrossing. 

Some naturalists have lately employed the 4erm 
“ sub-species ” to designate forms which possess many 
of the characteristics of true species, but which hardly 
deserve so high a rank. Now if we reUect on the 
weighty arguments above given, for raising the races 
of man to the dignity of species, and the insuperable 
difficulties on the other side in defining them, it seems 
that the term ‘‘ sub-species ” might here be used with 

Prof, Nageli has carefully Prof. Asa Gray has made analo- 
described several striking cases gous remarks on some interme- 
ni his * Botanische Mittheilun- diate forms in the Odmpositfie of 
B, U. 18§6, SB. 294-361^, N. America, 
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propriety. But from long habit the term ‘‘ race will 
perhaps always be employed. The choice of- terms is 
only so far important in that it is desirable to use, as 
far as possible, the same terms for the same degrees 
of difference. Unfortunately this can rarely be done : 
for the larger genera generally include closely-allied 
forms, which can be distinguished only with much 
difficulty, whilst the smaller genera within the same 
family include forms that are perfectly distinct; yet 
all must be ranked equally as species. So again, species 
within the same large genus by no means resemble 
each other to the same degree : on the contrary, some 
of them can generally be arranged in little groups 
round other species, like satellites round planets.^® 

The question whether mankind consists of one or 
several species has of late years been much discussed 
by anthropologists, who are divided into the two schools 
of monogenists and polygenists. Those who do not 
admit the principle of evolution, must look at species 
as separate creations, or as in some manner as distinct 
entities ; and they must decide what forms of man they 
will Itonsider as species by the analogy of the method 
commonly pursued in ranking other organic boings as 
species. But it is a hopeless endeavour to decide this 
point, until some definition of the term “ species ” is 
generally accepted ; and the definition must not include 
an indeterminate element such as an act of creation. 
We might as well attempt without any definition to 
decide whether a certain number of houses should be 
called a village, town, or city. We have a practical 
'lustration of the difficulty in the never-ending doubts 


‘OrigiQ of SiX)cie«,’ 5th edit. p. 68. 
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p^hether many closely-allied mammals, birds, insecits, 
md plants, which repreeent each other respectively in 
^orth Americ a and Enrcpe, should be ranked as species 
jr geograpnica! races ; and the like holds ti ue of the 
productions of many islands situated at some little 
distance from the nearest continent. 

Those naturalists, on the other band, who admit the 
principle of evolution, and this is now admitted by the 
majority of rising men, will fee^ no doubt that ail the 
races of man are descended from a single primitive stock ; 
whether or not they may think fit to designate the races 
as distinct species, for the sake of expressing their 
amount of diflference,^^ With our domestic animals 
the question whether the various races have arisen 
from one or more species is somewhat different. Al- 
though it may be admitted that all the races, as well 
as all the natural spec’es within the same genus, have 
sprung from the same primitive stock, yet it is a fit 
subject for discussion, whether all the domestic races 
of the dog, for instance, have acquired their present 
amount of difference since some one species was first 
domesticated by man; or whether they owe some of 
their characters to inheritance from distinct spefies, 
which had already been differentiated in a state of 
nature. With man no such question, can arise, for he 
cannot be said to have been domesticated at any par- 
ticular period. 

During an early stage in the divergence of the races 
of man from a common stock, the differences between 
the races and their number must have been small; 
consequently as far as their distinguishing characters 

^ See Prof. Huxley to this effect in the ‘ Fortnightly Beview,’ 
1865 , p. 276 . 
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are concerned, they then had less claim to rank as 
distinct species than the existifig so-called races. 
Nevertheless, so arbitrary is the term of species, that 
such early races would perhaps have been ranked by 
some naturalists as distinct species, if their differences, 
although extremely slight, had been more constant 
than they are at present, and had not graduated into 
each other. 

It is however possible, though far from probable, 
that the early progenitors of man might formerly have 
diverged much in character, until they became more 
unlike each other than any now existing races; but 
that subsequently, as suggested by Vogt,*^ they con- 
verged in character. When man selects the offspring 
of two distinct species for the same object, he some- 
times induces a considerable amount of convergence, 
as far as general appearance is concerned. This is the 
case, as shown by Von Nathusius,^ with the improved 
breeds of the pig, which are descended from two 
distinct species ; and in a less marked manner with 
the improved breeds of cattle. A great anatomist, 
Gratiolet, maintains that the anthropomorphous apes 
do f ot form a natural sub-group ; but that the orang 
is a highly developed gibbon or semnopithecus, the 
chimpanzee a highly developed macacus, and the 
gorilla a highly developed mandrill. If this con- 
clusion, which rests almost exclusively on brain- 
characters, be admitted, we should have a case of 
convergence at least in external characters, for the 

^ ‘ Lectures on Man,* Eng. del,* 1864, s. 104. With respect 
translat. 1864, p. 468. to cattle, see M. de Quatrefiges, 

^ ‘ Die Kacen des Schweines,* * Unit6 do rEsj)6ce Humaine,’ 
1860, 8. 46. ‘Vorstudien fUr 1861, p. 119. 

&c,, Schwemeschar 
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anthropomorphous apes are certainly more like each 
other in many points, than ^hej are to other apes. 
All analogical resembla’^ces, as of a whale to a fish, 
may indeed be said to be cases of convergOo^ce ; but 
this term has never been applied to superficial and 
adaptive resemblances. It would, however, be ex- 
tremely rash to attribute to convergence close simi- 
larity of character in many points of structure 
amongst the modified descendants of widely distinct 
beings. The form of a crystal is determined solely by 
the molecular forces, and it is not surprising that 
dissimilar substances should sometimes assume the 
same form ; but with organic beings we should bear in 
mind that the form of each depends on an infinity of 
complex relations, namely on variations, due to causes 
far too intricate to be followed, — on the nature of the 
variations preserved, these depending on the physical 
conditions, and still more on the surrounding or- 
ganisms which compete with each, — and lastly, on 
inheritance (in itself a fluctuating element) from 
ini.umerahie progenitors, all of which have had their 
forms determine d through equally complex relations. 
It appears incredible that the modified descendanli of 
two organisms, if these differed from each other in a 
marked manner, should ever afterwards converge so 
closely as to lead to a near approach to identity 
throughout their whole organisation. In the case of 
the convergent races of pigs above referred to, evi- 
dence of their descent from two primitive stocks is, 
according to Von Nathusius, still plainly retained, in 
certain bones of their skulls. If the races of man had 
descended, as is supposed by some naturalists, from 
two or more species, which differed from each other as 



276 


THE descent OE man 


Tart 1. 


much, or nearly as much, as does the orang from the 
gorilla, it can hardly be doubted that marked differ- 
ences in the structure of certain bones would still be 
discoverable in man as he now exists. 

Although the existing races of man differ in many 
respects, as in colour, hair, shape of skull, proportions 
of the body, &c., yet if their whole structure be taken 
into consideration they are found to resemble each 
other closely in a multitude of points. Many of these 
are of so unimportant or of so singular a nature, that 
it is extremely improbable that they should have been 
independently acquired by aboriginally distinct species 
or races. The same remark holds good with equal or 
greater force with respect to the numerous points of 
mental similarity between the most distinct races of 
man. The American aborigines, Negroes and Euro- 
peans are as different from each other in mind as any 
three races that can be named ; yet I was incessantly 
struck, whilst living with the Fuegians on board the 

Beagle,'’ with the many little traits of character, 
shewing how similar their minds were to ours ; and so 
it tVas with a full-blooded negro with whom I hap- 
pened once to be intimate. 

He who will read Mr. Tylor’s and Sir J. Lubbock’s 
interesting works^^ can hardly fail to be deeply im- 
pressed with the close similarity between the men of 
all races in tastes, dispositions and habits. This is 
shewn by the pleasure which they all take in dancing, 
rude music, acting, painting, tattooing, and otherwise 

Tylor’s ‘Early History of Lubbock’s ‘Prehistoric Times,’ 
Mankiud,’ 1865 : with respect 2iid edit. 1869. 
to goiture-laii^age, aee p. 5i. 
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decorating tliemselvee ; in their mutual comprehetiBion 
of gesture-language, by the oarae expression in their 
features, anu by the same inarticulate cries, when 
excited by the same emotions. This similarity, or 
rather identity, is striking, when contrasted with the 
different expressions and cries made by distinct species 
of monkeys. There is good evidence that the art of 
shooting with bows and arrows has not been handed 
down from any common progenitor of mankind, yet as 
Westropp and Nilsson have remarked,^® the stone 
arrow-hoads, brought from the most distant parts of 
the world, and manufactured at the most remote 
periods, are almost identical ; and this fact can only 
be accounted for by the various races having similar 
inventive or mental powers. The same observation 
has been made by archaeologists®® with respect to 
certain widely-preval mt ornaments, such as zig-zags, 
&c. ; and with respect to various simple beliefs and 
customs, such as the burying of the dead under 
niegalithic structures. I remember observing in South 
.Vmerica,^’ that there, as in so many other parts of 
the world, men have generally chosen the summits 
of lofty hills, to throw up piles of stones, either ?s a 
record of some remarkable event, or for burying their 
dead. 

Now when naturalists observe a close agreement in 
numerous small details of habits, tastes, and dis- 
positions between two or more domestic races, or 

‘ On Analogous Forms of “ Westropp, ‘ On Cromlechs,’ 
Implements,’ in ‘Memoirs of <&c., ‘Journal of Ethnological 
Anthropolog. Soc.’ by H. M. Soc.’ as given in ‘Scientific 
Westropp. * The Primitive In- Opinion,’ June 2nd, 1869, p. 8, 
habitants of Scandinavia,* Eng. ^ * Journal of Besearchee : 
fcr^iat. edited by Sir J. Lub- Voyage of the “ Beagle,” * p, 46. 
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between nearly-allied natural forms, they use this 
fact as an argument that they are descended from a 
common progenitor who was thus endowed ; and con- 
sequently that all should be classed under the same 
species. The same argument may be applied with 
much force to the races of man. 

As it is improbable that the numerous and un- 
important points of resemblance between the several 
races of man in bodily structure and mental faculties 
(I do not here refer to similar customs) should all have 
been independently acquired, they must liave been 
inherited from progenitors who had these same cha- 
racters. We thus gain some insight into the early 
state of man, before he had spread step by step over 
the face of the earth. The spreading of man to 
regions widely separated by the sea, no doubt, pre- 
ceded any great amount of divergence of character in 
the several races ; for otherwise we should sometimes 
meet with the same race in distinct continents ; and 
this is never the case. Sir J. Lubbock, after com- 
paring the arts now practised by savages in all parts 
of the world, specifies those which man could not have 
kno^n, when he first wandered from his original birth- 
place ; for if once learnt they would never have been 
forgotten.*® He thus shews that the spear, which is 
but a development of the knife-point, and the club, 
which is but a long hammer, are the only things left.'’ 
He admits, however, that the art of making fire pro- 
bably had been already discovered, for it is common 
to all the races now existing, and was known to the 
ancient cave-inhabitants of Europe. Perhaps the art 
of making rude canoes or rafts was likewise known ; 

^ ‘ Prehistoric Timei^* 1869, p. 674. 
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but as mail existed at a reiiiote epoch, when the land 
in many places stood at a veij different leYel to what 
it does noW; uo would have been able, without the aid 
of canoes, to have spread widely. Sir J. Lubbock 
further remarks how improbable it is that our earliest 
ancestors could have counted as high as ten, con- 
‘‘ sidering that so many races now in existence cannot 

get beyond four/' Nevertheless, at this early period, 
the intellectual and social faculties of man could 
hardly have been inferior in any extreme degree to 
those possessed at present by the lowest savages ; 
otherwise primeval man could not have been so 
eminently successful in the struggle for life, as proved 
by his early and wide diffusion. 

From the fundamental differences between certain 
languages, some philologists have inferred that when 
man first became widely diffused, he was not a 
speaking animal; but it may bo suspected that lan- 
guages, far leas perfect than any now spoken, aided by 
g:estures, might have been used, and yet have left 
no traces on subsequent and more highly -developed 
tongues. Without the use of some language, however 
imperfect, it appears doubtful whether man’s Ihtel- 
lect could have risen to the standard implied by his 
dominant position at an early period. 

Whether primeval man, when he possessed but few 
arts, and those of the rudest kind, and when his power 
of language was extremely imperfect, would have 
deserved to be called man, must depend on the 
definition which we employ. In a series of forms 
graduating insensibly from some ape-like creature to 
man as he now exists, it would be impossible to fix on 
any definite point when the term “ man ” ought to be 
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used. But this is a matter of very little importance. 
So again, it is almost a matter of indifference whether 
the so-called races of man are thus designated, or are 
ranked as species or sub-species ; but the latter term 
appears the more appropriate. Finally, we may con- 
clude that when the principle of evolution is generally 
accepted, as it surely will be before long, the dispute 
between the monogenists and the polygenists will die 
a silent and unobserved death. 

One other question ought not to be passed over 
without notice, namely, whether, as is sometimes 
assumed, each sub-species or race of man has sprung 
from a single pair of progenitors. With our domestic 
animals a new race can readily be formed by carefully 
matching the varying offspring from a single pair, or 
even from a single individual possessing some new 
character ; but most of our races have been formed, 
not intentionally from a selected pair, but un- 
consciously by the preservation of many individuals 
which have varied, however slightly, in some useful or 
desired manner. If in one country stronger and 
heavier horses, and in another country lighter and 
fleeter ones, were habitually preferred, we may feel 
sure that two distinct sub-breeds would be produced in 
the course of time, without any one pair having been 
separated and bred from, in either country. Many 
races have been thus formed, and their manner of 
formation is closely analogous to that of naturd 
species. We know, also, that the horses taken to the 
Falkland Islands have, during successive generations, 
become smaller and weaker, whilst those which have 
run wild on the Pampas have acquired larger and 
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coarser heads; and such changes af© manifestly due, 
not to any one pair, but to all tne indiyiduals having 
been subject jd to thi' ..ame conditions, aided, perhaps, 
by the principle of reversion. The new pb breeds in 
such cases are not descended from any single pair, but 
from many individuals which have varied in difierent 
degrees, but in the same general manner ; and we may 
conclude that the races of man have been similarly 
produced’, the modifications being either the direct 
result of exposure to different conditions, or the 
indirect result of some form of selection. ]:iut to this 
latter subject we shall presently return. 

On the Extinction of the Races of Man . — The partial 
or complete extinction of many races and sub-races of 
man is historically known. Humboldt saw in South 
America a parrot which was the sole living creature 
that could speak a word of the language of a lost tribe. 
Ancient monuments and stone implements found in all 
parts of the world, about W'hich no tradition has been 
preserved by the present inhabitants, indicate much 
extinction. Some small and broken tribes, remnants 
of former races, still survive in isolated and generally 
mountainous districts. In Europe the ancient races 
were all, according to Schaaffhausen,^® lower in the 
‘‘scale than the rudest living savages; ' they must 
therefore have differed, to a certain extent, from any 
existing race. The remains described by Professor 
Broca from Les Eyzies, though they unfortunately 
appear to have belonged to a single family, indicate 
a race with a most singular combination of low 
or simious, and of high characteristics. This race 

^ Translation in ‘ Aiitiiroi)ological ileview^ Oct, 1868, p. 431. 
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is “ entirely different from any other, ancient or 
“modern, that we have heard It differed, 

therefore, from the quaternary race of the caverns of 
Belgium. 

Man can long resist conditions which appear ex- 
tremely unfavourable for his existence.^^ Ho has long 
lived in the extreme regions of the North, with no 
wood for his canoes or implements, and with only 
blubber as fuel, and melted snow as drink. In the 
southern extremity of America the Fuegians survive 
without the protection of clothes, or of any building 
worthy to be called a hovel. In South Africa the 
aborigines wander over arid plains, where dangerous 
beasts abound. Man can withstand the deadly influence 
of the Tcrai at the foot of the Himalaya, and the 
pestilential shores of tropical Africa. 

Extinction follows chiefly from the competition of 
tribe with tribe, and race with race. Various checks 
are always in action, serving to keep down the numbers 
of each savage tribe, — such as periodical famines, 
nomadic habits and the consequent deaths of infants, 
prolonged suckling, wars, accidents, sickness, licentious- 
ness, tihe stealing of women, infanticide, and especially 
lessened fertility. If any one of these checks increases 
in power, even slightly, the tribe thus affected tends 
to decrease ; and when of two adjoining tribes one 
becomes less numerous and less powerful than the 
other, the contest is soon settled by war, slaughter, 
cannibalism, slavery, and absorption. Even when a 
weaker tribe is not thus abruptly swept away, if it 

^ ‘ Transact. Intemat. Con- Eeview,’ Oct., 1868, p. 410. 
gress of Prehistoric Arch.* 1868, ” Dr. Oerland, ‘ Ueber das 

pp. 172-176. See also Broca Aussterben der Naturvolker,’ 
|translatiun) in ‘ Anthropological 1868, a. 82. 
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onee begins to decrease, it ^/enerally goes on decreasing 
until it becomes extinct.®^ 

When ^i* Used nations come into contact with bar- 
barians the struggle is short, except where a deadly 
climate gives its aid to the native race. Of the causes 
which lead to the victory of civilised nations, some are 
plain and simple, others complex and obscure. We 
can see that the cultivatien of the land will be fatal in 
many ways to savages, for they cannot, or will not, 
change their habits. New diseases and vices have in 
some cases proved highly destructive ; and it appears 
that a new disease often causes much death, until those 
who are most susceptible to its destructive influence 
are gradually weeded out ; and so it may be with 
the evil effects from spirituous liquors, as well as with 
the unconquerably strong taste for them shewn by so 
many savages. It further appears, mysterious as is 
the fact, that the first meeting of distinct and separated 
peojde geneiates disease.'"*^ Mr. Sproat, who in Van- 
couver island closely attended to the subject of extinc- 
tion, believed that changed habits of life, consequent 
on the advent of Europeans, induces much ill health. 
He lays, also, gi eat stress on the apparently iRfling 
cause that the natives become “ be wildered and dull 
“ by the new life around them ; they lose the motives 
for exertion, and get no new ones in their place. 


“ Grerland (ibid. s. 12) gives 
facts in support of this state- 
ment. 

“ See remarks to this effect 
in Sir H. Holland’s ‘Medical 
Notes and Reflections,’ 1839, p. 
390. 

** I have collected (‘Journal 
<4 Hesearcheaf, Voyage of tliUB 


“ Beagle,” ’ p. 435) a good many 
cases bearing on this subject; 
see also Gerland, ibid. s. k 
Poeppig speaks of the “breath 
“ of civilisation as poisonous to 
“ savages.” 

Sproat, ‘ Scenes and Studies 
of Savage Life,* 1868, p. 28^. 
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The grade of their civilisation seems to be a most 
important element in the success of competing nations. 
A few centuries ago Europe feared the inroads of 
Eastern barbarians; now any such fear would be 
ridiculous. It is a more curious fact, as Mr. Bagehot 
has remarked, that savages did not formerly waste 
away before the classical nations, as they now do before 
modern civilised nations ; had they done so, the old 
moralists would have mused over the event ; but there 
is no lament in any writer of that period over the 
perishing barbarians.^® The most potent of all the 
causes of extinction, appears in many cases to be 
lessened fertility and ill-health, especially amongst the 
children, arising from changed conditions of life, not- 
withstanding that the new conditions may jiA be in- 
jurious in themselves. I am much indebted to Mr. H. 
H. Howorth for having called my attention to this 
subject, and for having given me information respect- 
ing it. I have collected the following cases. 

When Tasmania was first colonised the natives were 
roughly estimated by some at 7000 and by others at 
20,000. Their number was soon greatly reduced, 
chiefli;' by fighting with the English and with each 
other. After the famous hunt by all the colonists, 
when the remaining natives delivered themselves up to 
the government, they consisted only of 120 individuals,®^ 
who were in 1832 transported to Flinders Island. 
This island, situated between Tasmania and Australia, 
is forty miles long, and from twelve to eighteen miles 

Bagehot, ‘Physics and Poli- given are taken from ‘The last 
tics/ ‘ Fortnightly Review/ of the Tasmanians/ by J. Bon- 
April 1, 1868, p. 456. wick, 1870. 

All the statements here 
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broad: it seems healthy, and the aatives ^ere .well 
treated. Nevertheless, they Luffered greatly in health. 
In 1834 the\ consisted (Bon wick, p. 250) of forty-seven 
adult males, forty-eight adult females, ai^i sixteen 
children, or in all of 111 souls. In 1835 only one 
hundred were left. As they continued rapidly to de- 
crease, and as they themselves thought that they 
should not perish so quickly elsewhere, they were 
removed in 1847 to Oyster Cove in the southern part 
of Tasmania. They then consisted (Dec. 20th, 1847) 
of fourteen men, twenty-two women and ten children.^* 
But the change of site did no good. Disease and death 
still pursued them, and in 1864 one man (who died in 
1869), and three elderly women alone survived. The 
infertility of the women is even a more remarkable 
fact than the liability of all to ill-bealth and death. 
At the time when only nine women were left at Oyster 
Cove, they told Mr. Bonwick (p. 386), that only two 
had ever borne children : and these two had together 
produced only three children ! 

With respect to the cause of this extraordinary states 
of things, Dr. Story remarks that death followed the 
attempts to civilise the natives. ‘‘ If left to theuiselves 
‘Ho roam as they were wont and undisturbed, they 
“would have reared more children, and there would 
“ have been less mortality.” Another careful observer 
of the natives, Mr. Davis, remarks, The births have 
“ been few and the deaths numerous. This may have 
“ been in a great measure owing to their change of 
“living and food; but more so to their ^nishment 
“ from the mainland of Van Diemen's Land, and con- 

** This is the statement of the Governor of Tasmania, Sir W. 
Denison, * Varieties of Vice-Begai lafe,’ 1870, voL i. p. 07. 
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‘‘ sequent degression of spirits ” (Bon wick, pp. 388, 
390). 

Similar facts have been observed in two widely 
different parts of Australia. The celebrated explorer, 
Mr. Gregory, told Mr. Bonwick, that in Queensland 
‘‘ the want of reproduction was being already felt with 
“ the blacks, even in the most recently settled parts, 
‘‘ and that decay would set in.” Of thirteen aborigines 
from Shark's Bay who visited Murchison Eiver, twelve 
died of consumption within three months.^^ 

The decrease of the Maories of New Zealand has been 
carefully investigated by Mr. Fenton, in an admirable 
Report, from which all the following statements, with 
one exception, are taken.'^® The decrease in number 
since 1830 is admitted by every one, including the 
natives themselves, and is still steadily progressing. 
Although it has hitherto been found impossible to take 
an actual census of the natives, their numbers were 
carefully estimated by residents in many districts. 
The result seems trustworthy, and shows that during 
the fourteen years, previous to 1858, the decrease was 
19*42 per cent. Some of the tribes, thus carefully 
examj^ied, lived above a hundred miles apart, some on 
the coast, some inland ; and their means of subsistence 
and habits differed to a certain extent (p. 28). The 
total number in 1858 was believed to be 53,700, and 
in 1872, after a second interval of fourteen years, 
another census was taken, and the number is given 
as only 36,359, shewing a decrease of 32*29 per 
cent Mr. Fenton, after shewing in detail the 

For these cases, see Bon- original Inhabitants of New 
wick’s ‘ Daily Life of the I’asma- Zealand,* published by the Go- 
nians,* 1870, p. 90 ; and the * Last vernment, 1859. 

of the Tasmanians,’ 1870, p. 386. " ‘ New Zealand,* by Alex. 

‘ Observations on the lib- Kennedy, 1873, p. 47. 
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insufficiency of the various causes, usually assigned in 
explanation of this extraordinary decroabe, such as 
new diseases, the pro^i^acy of the women, drunkenness, 
wars, &c., concludes on weighty grounds txiat it de- 
pends chiefly on the unproductiveness of the women, 
and on the extraordinary mortality of the young 
children (pp. 31, 34). In proof of this he shews (p. 33) 
that in 1844 ^there was one non- adult for every 2*57 
adults ; whereas in 1858 there was only one non-adult 
for every 3*27 adults. The mortality of the adults is 
also great. He adduces as a further cause of the de- 
crease the inequality of the sexes ; for fewer females 
are horn than males. To this latter point, depending 
perhaps on a widely distinct cause, I shall return in a 
future chapter. Mr. Fenton contrasts with astonish- 
ment the decrease in New Zealand with the increase in 
Ireland; countries not very dissimilar in climate, and 
where the inhabitants now follow nearly similar habits. 
The Maories themselves (p. 35) “ attribute their de- 
“ cadence, in some measure, to the introduction of new 
‘ food and clothing, and the attendant change of 
‘‘ habits ; ” and it will be seen, when we consider the 
influence of changed conditions on fertility, thaf#they 
are probably right. The diminution began between 
the years 1830 and 1840 ; and Mr. Fenton shews 
(p. 40) that about 1830, the art of mauufacturing 
putrid corn (maize), by long steeping in water, was 
discovered and largely practised ; and this proves that 
a change of habits was beginning amongst the natives, 
even when New Zealand was only thinly inhabited by 
Europeans. When I visited the Bay of Islands in 
1835, the dress and food of the inhabitants had already 
been much modified : they raised potatoes, maize, and 
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other agricultural produce, and exchanged them for 
English manufactured goods and tobacco. 

It is evident from many statements in the life of 
Bishop Patteson/^ that the Melanesians of the New 
Hebrides and neighbouring archipelagoes, suffered to 
an extraordinary degree in health, and perished in 
large numbers, when they were removed to New 
Zealand, Norfolk Island, and other salubrious places, 
in order to be educated as missionaries. 

The decrease of the native population of the Sand- 
wich Islands is as notorious as that of New Zealand. 
It has been roughly estimated by those best capable of 
judging, that when Cook discovered the Islands in 
1779, the population amounted to about 300,000. 
According to a loose census in 1823, the numbers then 
were 142,050. In 1832, and at several subsequent 
periods, an accurate census was officially taken, but I 
have been able to obtain only the following returns : 


Yeak. 

NaTXV* PonnLATTON, 

(Except during 1833 
and 1836, when the 
few foreigners in the 
iblands wereincluded. ) 

Annual rate of decrease 
per cent., assuming it 
to have been uniform be- 
tween tiie successive cen- 
suses ; these censuses 
being taken at irregular 
Intervals. 

1832 

130,313 i 



\ 

4-46 

1836 

108,579 



[ 

2*47 

1853 

71,019? 



V 

0*81 

1860 

, 67,084] 



> 

2*18 

1866 

68,765] 



\ 

2*17 

1872 

61,531’ 1 



‘ Life of J, 0. Patteson,’ by 0. M, Younge, 1874 ; see more 
especially voL i. p. 630. % . 
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We here see that in tho interval of fcrty y ws, 
between 1832 and 1872, the population has decr^ ^ed' 
no less tl: ih. sixty-eight per cent. ! This nas been 
attributed by most writers to the profligacy of the 
women, to former bloody wars, and to the severe 
labour imposed on conquered tribes and to newly 
introduced diseases, which have been on several 
occasions extremely destructive. No doubt these and 
other such causes have been highly eflScient, and may 
account for the extraordinary rate of decrease between 
the years 1832 and 1836 ; but the most potent of all 
the causes seems to be lessened fertility. According 
to Dr. Euschenberger of the U.S. Navy, who visited 
these islands between 1835 and 1837, in one district 
of Hawaii, only twenty-five men out of 1134, and in 
another district only ten out of 637, had a family with 
as many as three chilaren. Of eighty married women, 
only thirty-nine had ever borne children ; and “ the 
‘‘ official report gi es an average of half a child to each 
‘‘ married couple in the whole island.** This is almost 
exactly the same average as with the Tasmanians at 
Oyster Cove. Jarves, who published his Histo^ in 
1843, says that “ families who have three children are 
freed from all taxes ; those haying more, are rewarded 
''by gifts of land and other encouragements.** This 
unparalleled enactment by the government well shews 
how infertile the race had become. The Kev. A. Bishop 
stated in the Hawaiian ‘ Spectator * in 1839, that a 
large proportion of the children die at early ages, and 
Bishop Staley informs me that this is still the case, 
just as in New Zealand. This has been attributed to 
the neglect of the children by the women, but it is 
probably in large part due to jnnate weakness of con- 
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stitution in the children, in relation to the lessened 
fertility of their parents. There is, moreover, a 
further resemblance to the case of New Zealand, in 
the fact that there is a large excess of male over 
female births : the census of 1872 gives 31,650 males 
to 25,247 females of all ages, that is 125*36 males for 
every TOO females ; whereas in all civilised countries 
the females exceed the males. No doubt the profligacy 
of the women may in part account for their small 
fertility ; but their changed habits of life is a much 
more probable cause, and which will at the same time 
account for the increased mortality, especially of the 
children. The islands were visited by Cook in 1779, 
by Vancouver in 1794, and often subsequently by 
whalers. In 1819 missionaries arrived, and found that 
idolatry had been already abolished, and other changes 
effected by the king. After this period there was a 
rapid change in almost all the habits of life of the 
natives, and they soon became ‘‘ the most civilised of 
“ the Pacific Islanders.” One of my informants, 
Mr. Coan, who was born on the islands, remarks that 
the natives have undergone a greater change in their 
habits of life in the course of fifty years than English- 
men during a thousand years. From information 
received from Bishop Staley, it does not appear that 
the poorer classes have ever much changed their diet, 
although many new kinds of fruit have been intro- 
duced, and the sugar-cane is in universal use. Owdng, 
however, to their passion for imitating Europeans, 
they altered their manner of dressing at an early 
period, and the use of alcoholic drinks became very 
general. Although these changes appear inconsider- 
able, I can well believe, from what is known with 
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respect to animals, that they might . suflice to lessen 
the fertility of the natives/- 

Lastly, M’’. Macnam''ra states that the low and 
degraded mhebitants of the Andaman Islai on the 
eastern side of tne Gulf of Bengal, are '' eminently 
“susceptible to any change^ of climate* in fact, take 

them away from their island homes, and they are 
“ almost certain to die, and that independently of diet 
“ or extraneous influences.” He further states that 
the inhabitants of the Valley of Nepal, which is 
extremely hot in summer, and also the various hill- 
tribes of India, sufi'er from dysentery and fever when 
on the plains ; and they die if they attempt to pass 
the whole year there. 

We thus see that many of the wilder races of man 
are apt to sufier much in health when subjected to 
changed conditions or habits of life, and not exclusively 
from being transported to a new climate. Mere altera- 
tions in habits, which do not appear injurious in 
themselves, seem to have this same effect; and in 
several cases the children are particularly liable to 
suffer. It has often been said, as Mr. Macnamara 
remarks, that man can resist with imjgunit;^ the 
greatest diversities of climate and other changes ; but 


The foregoing statements 
are taken chiefly from the fol- 
lowing works: ‘Jarves* History 
of the Hawaiian Islands,’ 1843, 
p. 400-407. Cheever, ‘Life in 
the Sandwich Islands,’ 1851, p. 
277. Kuschenherger is quoted 
hy Bonwick, ‘ Last of the Tas- 
manians,’ 1870, p. 378. Bishop 
IS quoted by Sir E. Belcher, 
‘ Voyage Round the World,’ 
1843, vol i. p. 272. I owe the 


census of the several years to 
the kindness of iMr. Coan, at the 
request cf Dr. Youmans of New 
York ; and in most cases I have 
compared the Youmans figures 
with those given in several of 
the above-named works. I have 
omitted the census for 1860, as 
I have seen two widely different 
numbers given. 

** ‘The Indian Medical Ga- 
aette,* Nov. 1, 1871, p. 240. 
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this is true only of the civilised races. Man in his 
wild condition seems to be in this respect almost as 
susceptible as his nearest allies, the anthropoid apes, 
which have never yet survived long, when removed 
from their native country. 

Lessened fertility from changed conditions, as in 
the case of the Tasmanians, Maories, Sandwich 
Islanders, and apparently the Australians, is still 
more interesting than their liability to ill-health and 
death; for even a slight degree of infertility, com- 
bined with those other causes which tend to check the 
increase of every population, would sooner or later 
lead to extinction. The diminution of fertility may 
be explained in some cases by the profligacy of the 
women (as until lately with the Tahitians), but 
Mr. Fenton has shewn that this explanation by no 
means suffices with the New Zealanders, nor does it 
with the Tasmanians. 

In the paper above quoted, Mr. Macnamara gives 
reasons for believing that the inhabitants of districts 
subject to malaria are apt to be sterile; but this 
cannot apply in several of the above cases. Some 
writers have suggested that the aborigines of islands 
have suffered in fertility and health from long con- 
tinued inter-breeding ; but in the above cases infertility 
has coincided too closely with the arrival of Europeans 
for us to admit this explanation. Nor have we at 
present any reason to believe that man is highly 
sensitive to the evil effects of inter-breedirig, especially 
in areas so large as New Zealand, and the Sandwich 
archipelago with its diversified stations. On the 
contrary, it is known that the present inhabitants of 
Norfolk Island are nearly all cousins or near relations, 
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as are the Todas in India, and inhabitants of some 
of the Western Islands of Scotland ; and yet they seem 
not to ha-e suffered in fertility/® 

A much more probable riew is suggested by the 
analogy of the lower animals, Tim reproductive 
jjstem can be shewn to be sjasceptible to an extraor- 
'linary degree (though why we know not) to changed 
conditions of life; and this susceptibility leads both to 
beneficial and to evil results. A large collection of 
facts on this subject is given in chap, xviii. of vol. ii, 
of my ‘ Variation of Animals and Plants under Domes- 
tication/ I can here give only the briefest abstract; 
and every one interested in the subject may consult 
the above work. Very slight changes increase the 
health, vigour and fertility of most or ail organic 
beings, whilst other changes are known to render a 
large number of animals sterile. One of the most 
familiar cases, is that of tamed elephants not breeding 
in India ; though they often breed in Ava, where the 
’em ales are allowed to roam about the forests to some 
extent, and are thus placed under more natural con- 
ditions. The case of various American monkeys, both 
sexes of which have been kept for many years together 
in their own countries, and yet have very rarely or 
never bred, is a more apposite instance, because of 
their relationship to man. It is remarkable how 
slight a change in the conditions often induces 
sterility in a wild animal when captured ; and this is 
the more strange as all our domesticated animals have 

^ On the close relationship of work, 1873, p. 110. For the 
the Norfolk Islander*, see Sir Western Islands of Scotland, 
W. Denison, ‘Varieties of Vice- Dr. Mitchell, ‘ Edinburgh Medi- 
Regal life,’ vdi. i., 1870, p. 410. c«d Journal,’ March to June. 
For the Todas, see OolMarehairs 1865. 
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become more fertile than they were in a si ate of 
nature; and some of them can resist the most 
unnatural conditions with undiminished fertility/® 
Certain groups of animals are much more liable than 
others to be affected by captivity; and generally all 
the species of the same group are affected in the same 
manner. But sometimes a single species in a group 
is rendered sterile, whilst the others are not so; on 
the other hand, a single species may retain its fertility 
whilst most of the others fail to breed. The males 
and females of some species when confined, or when 
allowed to live almost, but not quite free, in their 
native country, never unite ; others thus circum- 
stanced frequently unite but never produce offspring ; 
others again produce some offspring, but fewer than in 
a state of nature ; and as bearing on the above cases 
of man, it is important to remark that the young are 
apt to be weak and sickly, or malformed, and to perish 
at an early age. 

Seeing how general is this law of the susceptibility of 
the reproductive system to changed conditions of life, 
and fhat it holds good with our nearest allies, the 
Quadrumana, I can hardly doubt that it applies to 
man in his primeval state. Hence if savages of any 
race are induced suddenly to change their habits of 
life, they become more or less sterile, and their young 
offspring suffer in health, in the same manner and 
from the same cause, as do the elephant and hunting- 
leopard in India, many monkeys in America, and a 
host of animals of all kinds, on removal from their 
natural conditions. 

^ For the evidence on this head, see ‘Variation of Animals,' 

&c., voL ii. p. 111. 
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We can see why it is that aborigines, who have long 
inhabited islands, and who must have been long 
exposed nearly uniform conditions, ^^bould be 
specially affected by any change in their habits, as 
seems to be the case. Civilised races can certainly 
resist changes of all kinds far better than savages; 
and in this respect they resemble domesticated animals, 
^or though the latter sometimes suffer in health 
(for instance European dogs in India), yet they are 
rarely rendered sterile, though a few such instances 
have been recorded.'*^ The immunity of civilised races 
and d<'mesticated animals is probably due to their 
having been subjected to a greater extent, and there- 
fore having grown somewhat more accustomed, to 
diversified or varying conditions, than the majority of 
wild animals ; and to their having formerly im- 
migrated or been carried from country to country, and 
to different families or sub-races having inter-crossed. 
It appears that a cross with civilised races at once 
gives to an aboriginal race an immunity from the evil 
consequences of changed conditions. Thus the crossed 
offspring from the Tahitians and English, when 
settled in Pitcairn Island, increased so rapidl^ that 
the Island was soon overstocked ; and in June 1856 
they were removed to Norfolk Island They then 
consisted of 60 married persons and 134 children, 
making a total of 194. Here they likewise increased 
so rapidly, that although sixteen of them returned to 
Pitcairn Island in 1859, they numbered in January 
1868, 300 souls ; the males and females being in 
exactly equal numbers. What a contrast does this 
case present with that of the Tasmanians ; the 

* Yariation of Ammala,* &c., voL ii. p. 16« 
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Norfolk Islanders increased in only twelve and a half 
years from 194 to 300 ; whereas the Tasmanians 
decreased during fifteen years from 120 to 46, of which 
latter number only ten were children.*® 

So again in the interval between the census of 1866 
and 1872 the natives of full blood in the Sandwich 
Islands decreased by 8081, whilst the half-castes, who 
are believed to be healthier, increased by 847 ; but I 
do not know whether the latter number includes the 
offspring from the half-castes, or only the half-castes 
of the first generation. 

The cases which I have here given all relate to 
aborigines, who have been subjected to new conditions 
as the result of the immigration of civilised men. 
But sterility and ill-health would probably follow, if 
savages were compelled by any cause, such as the 
inroad of a conquering tribe, to desert their homes and 
to change their habits. It is an interesting circum- 
stance that the chief check to wild animals becoming 
domesticated, which implies the power of their breed- 
ing freely when first captured, and one chief check to 
wild men, when brought into contact with civilisation, 
surviving to form a civilised race, is the same, namely, 
sterility from changed conditions of life. 

Finally, although the gradual decrease and ultimate 
extinction of the races of man is a highly complex 
problem, depending on many causes which differ in 
different places and at different times ; it is the same 
piol)lem as that presented by the extinction of one of 

^ riieHe details are taken the House of Commons, May 
fruui ‘The Mutineers of the 29th, 1863. The following 
“ Bounty,” ’ by Lady Belcher, statements about the Sandwich 
1870; and from ‘Pitcairn Is- Islanders are from the ‘ Honoltdu 
land,* ordered to be printed by Gazette,* and from Mr. Coiwi' 
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the higher animals— of the fossil horse, for instance, 
which disappeared from SoniL iimerica, soon after- 
wards to be replaced, ./ithin the same districts, by 
countless trotrps of the Spardsh horse, Ine New 
Zealander seems conscious cf this parallelism, for he 
compares his future fate with that of the native rat 
now almost exterminated by the European rat. 
Though the difficulty is great to our imagination, and 
really great, if we wish to ascertain the precise causes 
and their manner of action, it ought not to be so 
to our reason, as long as we keep steadily in mind that 
the increase of each species and each race is constantly 
checked in various ways; so that if any new check, 
even a slight one, he superadded, the race will surely 
decrease in number; and decreasing numbers will 
sooner or later lead to extinction ; the end, in most 
cases, being promptly determined by the inroads of 
conquering tribes. 

On the Formation of the Races of Man , — In some 
ca^es the crossing of distinct races lias led to the 
formation of a new race. The singular fact that the 
Europeans and Hindoos, who belong to the same 
Aryan stock, and speak a language fundam entail j^he 
same, differ widely in appearance, whilst Europeans 
differ but little from Jews, who belong to the Semitic 
stock, and speak quite another language, has been 
accounted for by Broca, through certain Aryan 1 
branches having been largely crossed by, indigenous ! 
tribes during their wide diffusion. When two races in ^ 
close contact cross, the first result is a heterogeneous 
nixture; thus Mr. Hunter, in describing the Santali 

^ * On Anthropology/ translation ‘ Anthropolog. Review,* Jan. 

.868, p* ^8. 
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or hill4ribes of India, says that hundreds of impercep- 
tible gradations may be traced ** from the black, sqnat 
“tribes of the mountains to the tall olive-coloured 
“ Brahman, with his intellectual brow, calm eyes, and 
“high but narrow head;” so that it is necessary in 
courts of justice to ask the witnesses whether they 
are Santalis or Hindoos.'^*^ Whether a heterogeneous 
people, such as the inhabitants of some of the Poly- 
nesitin islands, formed by the crossing of two distinct 
races, with few or no pure members left, would ever 
become homogeneous, is not known from direct evi- 
dence. But as with our domesticated animals, a cross- 
breed can certainly be fixed and made uniform by 
careful selection®^ in the course of a few generations, 
we may infer that the free intercrossing of a hetero- 
geneous mixture during a long descent would supply 
the place of selection, and overcome any tendency to 
reversion ; so that the crossed race would ultimately 
become homogeneous, though it might not partake in 
an equal degree of the characters of the two parent- 
races. 

Of all the differences between the races of man, the 
colour of the skin is the most conspicuous and one 
of the best marked. It was formerly thought that 
differences of this kind could be accounted for by 
long exposure to different climates ; but Pallas first 
shewed that this is not tenable, and he has since been 
followed by almost all anthropologists.®^ This view 

^ 'The Annals of Rural He was followed by KudoJphi, 
Bengal,’ 1868, p. 134. in his ‘ Beytrage zur Anthropo- 

‘ The Variation of Animals logic,’ 1812. An excellent sum - 
and Plants under Domestica- mary of the evidence is given 
tion,’ vol. ii. p. 95. by Godron, * De l’Es])fece,’ 1859, 

“Pallas, ‘Act, Acad. St. vol. ii. p. 246, &c. 

Petersburg/ 1780, part ii. p. 69, 
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has been rejected chiefly because tl^e dist|ibt^tiqn of ^ 
the variously coloured races, most of whom must have 
long inhabited tbeir pi^esent homes, does not coincide 
with corresponding differences of climate. Some little 
weight may be given to such cases as that of the 
Dutch families, who, as we hear on oivcellent autho- 
rity,®^ have not undergone the least cliange of colour 
after residing for three centuries in South Africa. 
An argument on the same side may likewise be drawn 
from the uniform appearance in various parts of the 
world of gipsies and Jews, though the uniformity of 
the lattfo' has been somewhat exaggerated.®^ A very 
damp or a very dry atmosphere has been supposed to 
be more influential in modifying the colour of the skin 
than mere heat ; but as D’Orbigny in South America, 
and Livingstone in Africa, arrived at diametrically 
opposite conclusions vith respect to dampness and 
dryness, any conclusion on this head must be con- 
sidered as very doubtful.®® 

Various facts, which I have given elsewhere, prove 
that the colour of the skin and hair is sometimes 
correlated in a surprising manner with a com]^ete 
immunity from the action of certain vegetable poisons, 
and from the attacks of certain parasites. Hence it 
occurred to me, that negroes and other dark races might 
have acquired their dark tints by the darker individuals 
escaping from the deadly influence of the miasma 
of their native countries, during a long series of 
generations. 

Sir Andrew Smith, ns “ Livingstone’s ‘ Travels and 
quoted by Knox, ‘Races of Researches in S. Africa/ 1857, 
^^lan’ 1860, p. 473, pp. 338, 339, D’Orhigny, as 

^ See De Qualrofages on this quoted by Godron, ‘ De l^sp^ce,* 
head, ‘ Revue des Cours Scienti- vol. ii, p. 266. 
hques,’ Oct. 17, 1868, p. 73L 
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I afterwards found that this same idea had long ago 
occurred to Dr. Wells.®® It has long been known that 
negroes, and even mulattoes, are almost completely 
exempt from the yellow-fever, so destructive in tropical 
America.®^ They likewise escape to a large extent the 
fatal intermittent fevers, that prevail along at least 
2600 miles of the shores of Africa, and which annually 
cause one-fifth of the white settlers to die, and another 
fifth to return home invalided.®^ This immunity in the 
negro seems to be partly inherent, depending on some 
unknown peculiarity of constitution, and partly the 
result of acclimatisation. Pouchet®® states that the 
negro regiments recruited near the Soudan, and bor- 
rowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally with the 
negroes originally brought from various parts of Africa 
and accustomed to the climate of the West Indies. 
That acclimatisation plays a part, is shewn by the 
many cases in which negroes have become somewhat 
liable to tropical fevers, after having resided for some 
time in a colder climate.®® The nature of the climate 

under which the white races have long resided, likewise 

« 

See a paper read before the Major Tulloch, in a paper 

Koyal Soc. in 1813, and pnb- read before the Statistical 
lished in his Essays in 1818, 1 Society, April 20th, 1840, and 
have given an account of Dr. given in the ‘ Athenaeum,’ 1840, 
Wells’ views in the Historical j). 353. 

Sketch (p. ivi.) to my ‘ Origin ^ ‘ The Plurality of the 
of Species.’ Various cases of Human Kace’ (translat.), 1864, 
colour correlated with constitu- p. 60. 

tional peculiarities are given in Quatreffiges, ‘ Unit6 de 

my ‘ Variation of Animals I’Espdce Humainc,’ 1861, p. 205. 
under Domestication,' vol. ii. Waitz, ‘ Introduct. to Anthro- 
pp. 227, 336. pology,’ translat. vol. i. 1863, p. 

^ See, for instance, Nott and 124. Livingstone gives analo- 
Gliddon, ‘ Types of Mankind,’ gous cases in his ‘ Travels.* 

p. 68. 
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has some influence on them; for during the fearful 
epidemic of yellow fe/or in Bemerara during 1837, 
Dr. Blair founc^ that the death-rate of the immiojrants 
was proportional to the latitude of the country whence 
they had come. With the negro the immunity, as far 
as it is the result of acclimatisation, implies exposure 
during a prodigious length of time ; for the aborigines 
of tropical America who have resided there from time 
immemorial, are not exempt from yellow fever; and 
the Kev. H. B. Tristram states, that there are districts 
in Northern Africa which the native inhabitants are 
compelled annually to leave, though the negroes can 
remain with safety. 

That the immunity of the negro is in any degree 
correlated with the colour of his skin is a mere conjec- 
ture : it may be correlated with some difiference in his 
blood, nervous system, o^ other tissues. Nevertheless, 
from the facts above alluded to, and from some connec- 
tion apparently existing between complexion and a 
tend mcy to consumption, the conjecture seemed to me 
not improbable. Consequently I endeavoured, with 
but little success/’^ to ascertain how far it holds good. 

In the spring of 1862 1 “ notorious that there is some 

obtained permission from the “ limited degree of relation 

Director-General of the Medical “between the colour of the 

department of the Army, to “races of man and the climate 

transmit to the surgeons of the “inhabited by them ; the fol- 

various regiments on foreign “lowing investigation seems 

service a blank table, with the “ worth consideration. Namely, 

following appended remarks, “ whether there is any relation 

but I have received no returns. “ in Europeans between the 

* As several well-marked cases “ colour of their hair, and their 

^ have been recorded with our “liability to the diseases of 

animals of a relation “ tropical coxmtries. If the 

between the colour of the ^ “surgeons of the several regi- 
^^uerm^ appendages and the “ments, when stationed in 

constitution ; and it being “ unhealthy tropical districts, 



302 


THE DESCENT OF MAN. 


Pabt L 


The late Dr. Daniell, who had long lived on the West 
Coast of Africa, told me that he did not believe in any 
such relation. He was himself unusually fair, and had 
withstood the climate in a wonderful manner. When 
he first arrived as a boy on the coast, an old and 
experienced negro chief predicted from his appearance 
that this would prove the case. Dr. Nicholson, of 
Antigua, after having attended to this subject, writes 
to me that dark-coloured Europeans escape the yellow 
fever more than those that are light-coloured. Mr. J. 
M. Harris altogether denies that Europeans with dark 
hair withstand a hot climate better than other men : 
on the contrary, experience has taught him in making 
a selection of men for service on the coast of Africa, 
to choose those with red hair.**^ As far, therefore, as 

“ would be so good as first to “ particular service. Theoreti- 

“ count, as a standard of coin- “ cally the result would be of 

“ parison, how many men, in “ high interest, as indicating 

“ the force whence the sick arc “ one means by which a race ol 

“ drawn, have dark and light- “ men inhabiting from a remote 

’^coloured hair, and hair of ^‘period an unhealthy tropical 

“ intennediate or doubtful tints ; “climate, might have become 

“ and if a similar account were “ dark-coloured by the better 

“kept by the same medical “ preservation of dark-haired or 

“ g(^-tleiiien, of ali Ihe men who “ dark-complexioned individuals 

“ sunered from malarious and “ during a long succession of 

“ yellow fevers, or from dysen- “ generations.” 

“ tery, it would soon be apparent, ‘ Anthropological Keview,’ 

“after some thousand cases had Jan. 1866, p. xxi. Dr. Sharpe 

“ been tabulated, whether there also says, with respect to India 

“exists any relation between “(‘Man a Special Creation,’ 1873, 

“ the colour of the hair and con- “ p. 118), that it has been 

“ stitutional liability to tropical “ noticed by some medical 

“diseases. Perhaps no such “ofiicers that Europeans with 

“ relation would be discovered, “ light hair and florid com- 

“ but the investigation is well “ ])lexion8 suffer less from dis* 

“ worth making. In case any “ eases of tropical countries than 

“positive result were obtained, “persons with dark hair and 

“ it might be of aome practical “ sallow complexions ; and, so 

“ use in selecting men for any “ far as 1 know, tWe appear to 
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these slight indications go, there seems no foundation *^ 
for the hypothesis, that blackimss has resulted from 
the darker and darker i^idividuals having survived 
better during long exposure to fever-generating 
miasma. 

Dr. Sharpe remarks,®^ that a tropical sun, which 
burns and blisters a white skin, does not injure a black 
one at all ; and, as he adds, this is not due to habit in 
the individual, for children only six or eight months 
old are often carried about naked, and are not affected. 

I have beer assured by a medical man, that some years 
ago during each summer, but not during the winter, 
his hands became marked with light brown patches, 
like, although larger than freckles, and that these 
patches were never affected by sun-burning, whilst the 
white parts of his skin have on several occasions been 
much inflamed and blisb^ed. With the lower animals 
there is, also, a constitutional difference in liability to 
the action of the sun between those parts of the skin 
clotbed with white hair and other parts.*^* Whether 
the saving of the skin from being thus burnt is of* 
sufficient importance to account for a dark tint having 
been gradually acquired by man through naJhral 
selection, I am unable to judge. If it be so, we should 
have to assume that the natives of tropical America 
have lived there for a much shorter time than the 


** be g(jo<i grounds for tkis 
“ rt mark.” On the other hand, 
Mr. Heddle, of Sierra Leone, 
‘ who has had more clerks 
‘I killed under him than any 
other man,” by the climate of 
the West African Coast (W. 
heade, ‘ African Sketch Book,* 


vol. ii. p. 522), holds a directly 
opposite view^, as does Capt. 
Burton. 

‘Man a Special Creation,’ 
1873, p. 119. 

‘ Variation of Animals and 
Plants under Domesticatioa 
vol. ii* pp* 3S6| 337* 
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aegroes in Africa, or the Papuans in the southern parts 
of the Malay archipelago, just as the lighter-coloured 
Hindoos have resided in India for a shorter time than 
the darker aborigines of the central and southern parts 
of the peninsula. 

Although with our present knowledge we cannot 
account for the differences of colour in the races of man, 
through any advantage thus gained, or from the direct 
action of climate ; yet we must not quite ignore the 
latter agency, for there is good reason to believe that 
some inherited effect is thus produced.®*^ 

We have seen in the second chapter that the con- 
ditions of life affect the development of the bodily frame 
in a direct manner, and that the effects are transmitted. 
Thus, as is generally admitted, the European settlers 
in the United States undergo a slight but extraordinary 
rapid change of appearance. Their bodies and limbs 
become elongated ; and I hear from Col. Bernys that 
during the late war in the United States, good evidence 
was afforded of this fact by the ridiculous appearance 
presented by the German regiments, when dressed in 
rea^-made clothes manufactured for the American 
market, and which were much too long for the men in 
every way. There is, also, a considerable body of 
evidence shewing that in the Southern States, the 

See, for instance, Quatre- derman families settled in 
fagcs (‘ Revue des Cours Scienti- Georgia, have acquired in the 
fiques,* Oct. 10, 1808, p. 721) course of two generations dark 
on the effects of residence in hair and eyes. Mr. D. Forbes 
Abyssinia and Arabia, and other informs me that the Quichuas 
analogous oases. Dr. Rolle in the Andes vary greatly in 
(* Der Mensch, seine Abstam- colour, according to the position 

mung,* &c., 1865, s. 99) states, of the valleys inhabited by 

on the authority of Khanikof, them, 
that the greater number of 
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house-slaves of the third generation ^present a markedly 
different appearance from fhe field-slaveB.®® 

If, however*, we look to the races of man dis- 
tributed over the wDrld, we must infer that their 
characteristic differences cannot be accounted for by 
the direct action of different conditions of life, even 
after exposure to them for an enormous period of time. 
The Esquimaux live exclusively on animal food ; they 
are clothed in thick fur, and are exposed to intense 
cold and to prolonged darkness ; yet they do not differ 
in any extreme degree from the inhabitants of Southern 
China, who live entirely on vegetable food, and are 
exposed almost naked to a hot, glaring climate. The 
unclothed Fuegians live on the marine productions of 
their inhospitable shores; the Botocudos of Brazil 
wander about the hot forests of the interior and live 
chiefly on vegetable productions ; yet these tribes 
resemble each other so closely that the Fuegians on 
board the ‘‘ Beagle ” were mistaken by some Brazilians 
for Botocudos. The Botocudos again, as well as the 
other inhabitants of tropical America, are wholly 
different from the Negroes who inhabit the opposite 
Hhores of the Atlantic, are exposed to a nearly sincnlar 
climate, and follow nearly the same habits of life. 

Nor can the differences between the races of man be 
accounted for by the inherited effects of the increased 
or decreased use of parts, except to a quite insignificant 
degree. Men who habitually live in canoes, may have 
their legs somewhat stunted ; those who inhabit lofty 
1‘egions may have their chests enlarged; and those 
who constantly use certain sense-organs may have the 

1 ‘Medical Ke- 1861 , p. 128 ) has collected 

TT^ . ** P* Quatrefages much evideuce on this head. 

C Unit^ de TEsp^oe Humaine, 

X 
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cavities in whlcn they are lodged somewhat increased 
in size, and their features consequently a little modified. 
With civilised nations, the reduced size of the jaws 
from lessened use — the habitual play of difierent 
muscles serving to express different emotions — and the 
increased size of the brain from greater intellectual 
activity, have together produced a considerable effect 
on their general appearance when compared with 
savages.*^ Increased bodily stature, without any cor- 
responding increase in the size of the brain, may 
(judging from the previously adduced case of rabbits), 
have given to some races an elongated skull of the 
dolichocephalic type. 

Lastly, the little-understood principle of correlated 
development has sometimes come into action, as in 
the case of great muscular development and strongly 
projecting supra-orbital ridges. The colour of the 
skin and hair are plainly correlated, as is the texture 
of the hair with its colour in the Mandans of North 
America.®® The colour also of the skin, and the odour 
emitted by it, are likewise in some manner connected. 
With the breeds of sheep the number of hairs within 
a gfe'en space and the number of the excretory pores 
are related.®® If we may judge from the analogy of 
our domesticated animals, many modifications of 

See Prof. Schaafifhausen, Now this hair is as coarse and 

fcranslat. in ‘Anthropological harsh as that of a horse’s n jane, 

Eeview,* Oct. 1868, p. 429. whilst the hair of other colours 

Mr.' Catliu states (‘N. is fine and soft. 

American Indians,’ 3rd edit. On the odour of the skin, 

1842, vol. i. p. 49) that in the Godron, ‘ Sur I’Esp^ce,’ tom. ii. 

whole tribe of the Mandans, p. 217. On the pores in the 

about one in ten or twelve of skin, Dr. Wilckens, ‘ Die Aufga- 

the members, of all ages and ben der Landwlrth, Zootech- 

both sexes, have bright silvery nik,’ 1869, s. 7. 
grey hair, which is hereditary. 
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struclure id man proWbly oonm under this principle 
of correlated development* 

We have nc^ seen that the external cbai ucteristic 
differences between the races of man cannot bo accounted 
for "in a satisfactory manner by the direct action of the 
conditions of life, nor by the effects of the continued 
use of parts, nor through the principle of correlation. 
We are therefore led to enquire whether slight indi” 
vidiial differences, to which man is eminently liable, 
may not have been preserved and augmented during a 
long series of generations through natural selection. 
But here we are at once met by the objection that 
beneficial variations alone can be thus preserved ; and 
as far as we are enabled to judge, although always 
liable to err on this head, none of the differences 
between the races of man are of any direct or special 
service to him. The intellectual and moral or social 
faculties must of course he excepted from this remark. 
TLe great variability of all the external differences 
hriween the races of man, likewise indicates that they 
cannot be of much importance ; for if important, they 
would long ago have been either fixed and preseJ^red, 
or eliminated. In this respect man resembles those 
forms, called by naturalists protean or polymorphic, 
which have remained extremely variable, owing, as it 
seems, to such variations being of an indifferent nature, 
and to their having thus escaped the action of natural 
selection. 

We have thus far been baffled in all our attempts to 
account for the differences between the races of man ; 
but there remains one important agency, namely 
Sexual Selection, which appears to have acted power- 
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fully on man, as on many otter animals. I do not 
intend to asseit tifiafc seaLual feeiection will accoani (or 
all tte differences between tte races. An unexplained 
residuum is left, about which we can only say, in our 
ignorance, that as individuals are continually born 
with, for instance, heads a little rounder or narrower, 
and with noses a little longer or shorter, such slight 
differences might become fixed and uniform, if the 
unknown agencies which induced them were to act in 
a more constant manner, aided by long-continued 
intercrossing. Such variations come under the pro- 
visional class, alluded to in our second chapter, which 
for the want of a better term are often called spon- 
taneous. Nor do I pretend that the effects of sexual 
selection can be indicated with scientific precision ; out 
it can be shewn that it would be an inexplicable fact 
if man had not been modified by this agency, which 
appears to have acted powerfully on innumerable 
animals. It can further be shewn that the differences 
between the races of man, as in colour, hairiness, form 
of features, &c., are of a kind which might have been 
expected to come under the influence of sexual selection. 
ButT in order to treat this subject properly, I have 
found it necessary to pass the whole animal kingdom 
in review. 1 have therefore devoted to it the Second 
Part of this work. At the close I shall return to man, 
and, after attempting to shew how far he has been 
modified through sexual selection, will give a brief 
summary of the chapters in this First Part. 
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Note on the "Hi ^ emblanceb and Differences in the ruotubi^ 
AND THE Development of the Brain in Man astd apes. By 
Professor Huxley, FJi.S. 

controversy respecting the nature and the extent of the differ- 
ences in the structure of the brain in man and the apes, which arose 
some fifteen years ago, has not yet come to an end, though the 
subject matter of the dispute is, at present, totally different from 
what it was formerly. It was originally asserted and re-asserted, 
with singular pertinacity, that the brain of all the apes, even the 
highest, differs from that of man, in the absence of such conspicuous 
structures as the posterior lobes of the cerebral hemispheres, with 
the posterior cornu of the lateral ventricle and the hippocampus 
minoTy contained in those lobes, which are so obvious in man. 

But the truth that the three structures in question are as well 
developed in apes’ as in human brains, or even better ; and that it 
is characteristic of ell the Primates (if we exclude the Lemurs) to 
have these parts well developed, stands at present on as secure a 
basis as any proposition in comparative anatomy. Moreover, it is 
admitted by every one of the long series of anatomists who, of late 
years, have paid sp( cial attention to the arrangement of the compli- 
cat';d suici and gyri which appear upon the suiface of the cerebral 
hemispheres in man and the higher apes, that they are dispo^d 
afrei tfie very same pattern in him, as in them. Every principal 
gyrus and sulcus of a chimpanzee’s brain is clearly represented in 
that of a man, so that the terminology which applies to thJI one 
answers for the other. On this point there is no difference of 
opinion. Some years since, Professor Bischofif published a memoir 
on the cerebral convolutions of man and apes ; and the purpose 
of my learned colleague was certainly not to diminish the value of 
the differences between apes and men in this respect, I am glad to 
make a citation from him. 

“ That the apes, and especially the orang, chimpanzee and gorilla, 
“ come very close to man in their organisation, much nearer than 
“ to any other animal, is a well known fact, disputed by nobody. 
“ Looking at the matter from the point of view of organisation 

‘Die Grosshirn-Windungen des Menschen;’ • Abhandlungen 
der K. Bayerischen Aka^j^mie,’ Bd. x., 1868 . 
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“ alone, no one probably would ever have disputed the view of 
“ LiiUMBUB, that man sho^d be placed, merely as a peculiar species, at 
the head of the mammalia and of those apes. Both shew, in all 
“ their organs, so close an affinity, that the most exact anatomical 
** investigation is needed in order to demonstrate those differences 
which really exist. So it is with the brains. The brains of man, 
“ theorang, the chimpanzee, the gorilla, in spite of all the important 
“differences which they present, come very close to one another” 
“ (1. c. p. 101). 

There remains, then, no dispute as to the resemblance in funda- 
mental characters, between the ape’s brain and man’s ; nor any as 
to the wonderfully close similarity between the chimpanzee, 
orang and man, in even the details of the arrangement of the gyri 
and sulci of the cerebral hemispheres. Nor, turning to the differ- 
ences between the brains of the highest apes and that of man, is 
there any serious question as to the nature and extent of these 
differences. It is admitted that the man’s cerebral hemispheres 
are absolutely and relatively larger than those of the oran^ and 
chimpanzee ; that his frontal lobes are less excavated by the 
upward protrusion of the roof of the orbits ; that his gyri and sulci 
are, as a rule, less symmetrically disposed, and present a greater 
number of secondary plications. And it is admitted that, as a rule, 
in man, the temporo-occipital or “ external perpendicular ” fissure, 
which is usually so strongly marked a feature of the ape’s brain is 
but faintly marked. But it also clear, that none of these differences 
constitutes a sharp demarcation between the man’s and the ape’s 
brain. In respect to the external perpendicular fissure of Gratiolet, 
in the human brain for instance, Professor Turner remarks 

“In some brains it appears simply as an indentation of the 
“margin of the hemisphere, but, in others, it extends for some 
“ distance more or less transversely outwards. I saw it in the right 
“ hemisphere of a female biain pass more than two inches outwards ; 
“ and on another specimen, also the right hemisphere, it proceeded 
“ for four- tenths of an inch outwards, and then extended down- 
“ wards, as far as the lower margin of the outer surface of the 
“ hemisphere. The imperfect definition of this fissure in the majority 
“ of human brains, as compared with its remarkable distinctness in 
“the brain of most Quadrumana, is owing to the presence, in the 

‘ Convolutions of the Human Cerebrum Topographically 
Considered/ 1866, p. 12. 
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** former, of certain superficial, well marked, secondary oonvolu+idns 
“ which bridge it over and coimect thti parietal with the occipital 
“ lobe. The clos. the firwt i hese bridging gyri lies to the longi- 
“tudinal fissme, the shorter is the external parieto-occip i fissure.” 
(1. c. p. 12.) 

The obliteration of the external perpendicular fissure of Gratiolet, 
therefore, is not a constant character of the human brain. On the 
other hand, its full development is not a constant character of the 
higher ape’b brain. For, in the chimpanzee, the more or less 
expensive obliteration of the external pei-pendicular sulcus by 
“ bridging convolutions,” on one side or the other, has been noted 
over and over again by Prof. RoUeston, Mr. Marshall, M. Broca and 
Professor Turner. At the conclusion of a special paper on this 
subject the latter writes : 

“The three specimens of the brain of a chimpanzee just described, 
“prove, that the generalisation which Gratiolet has attempted to 
“ draw of the complete absence of the first connecting convolution 
“ and the concealment of the second, as essentially characteristic 
“ features in the brain of this animal, is by no means universally 
“ apidicable. In only one specimen did the brain, in these par- 
“ticulars, follow the lavt which Gratiolet has expressed. As 
“regards the presence of the superior bridging convolution, lam 
“inclined to think that it has existed in one hemisphere, at least, 
“ in a majority of ihe brains of this animal which have, up to this 
“t;me, been figured or described. The superficial position of the 
“ second bridging convolution is evidently less frequent, and has as 
“ yet, I believe, only been seen in the brain (A) recorded in this 
“communication. The asymmetrical arrangement in the lonvo- 
“lutions of the two hemispheres, which previous observers have 
“referred to in their descriptions, is also well illustrated in these 
“ specimens.” (pp. 8, 9.) 

Even were the presence of the temporo-occipital, or external per- 
pendicular, sulcus, a mark of distinction between the higher apes 
and man, the value of such a distinctive character would be ren- 
dered very doubtful by the structure of the brain in the Piatyrhine 
apes. In fact, while the temporo-occipital is one of the most 
constant of sulci in the Catarhine, or Old World, apes, it is never 

Notes more especially on ceedings of the Royal Society 
the bridging convolutions in the of Edinburgh,* 1866 
Brain of the Chimpanzee, ‘ Pro- 
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very strongly developed in the New World apes; it is absent in 
the smaller Platyrhini; rudimentary in Pithecia;'^^ and more or 
less obliterated by bridging convolutions in Aides, 

A character which is thus variable within the limits of a single 
group can have no great taxonomic value. 

It is further established, that the degree of asymmetry of the 
convolution of the two sides in the human bi ain is subject to much 
individual variation; and that, in those individuals of the Bush- 
man race who have been examined, the gyri and sulci of the two 
hemispheres are considerably less complicated and more symmetri- 
cal than in the European brain, while, in some individuals of the 
chimpanzee, their complexity and asymmetry become notable. 
This is particularly the case in the brain .of a young male chim- 
panzee figured by M. Broca. (‘ L’ordre des Primates,’ p. 165, 
fig. 11.) 

Again, as respects the question of absolute size, it is established 
that the difference between the largest and the smallest healthy 
human brain is greater than the difference between the smallest 
healthy human brain and the largest chimpanzee’s or orang’s brain. 

Moreover, there is one circumstance in which the orang’s and 
chimpanzee’s brains resombh; man’s, but in which they differ from 
the lower apes, and that is the presence of two corpora candicaiitia 
— the Cynomorpha having but one. 

In view of these facts I do not hesitate in this year 1874, to 
reixjat and insist upon the proposition which 1 enunciated in 
1863 

“ So far as cerebral structure goes, therefore, it is clear that man 
“ differs less from the chimpanzee or the orang, than these do even 
“ froiL the monkeys, and that the difference between the brain of 
“ the chimpanzee and of man is almost insignificant wh('n com- 
“ pared with that between the chim})anzee brain and that of a 
“ Demur.” 

In the paper to which I have referred, Professor Bischuff does not 
deny the second part of this statement, but he first makes the 
irrelevant remark that it is not wonderful if the brains of an orang 
and a Lemur are very different; and secondly, goes on to assert 
that, ‘‘If we successively compare the bruin of a m,m with that of 

Flower * On the Anatomy ciety,’ 1862. 
of Piihecia Monachusy * Pro- ‘ Man’s Place in Nature,* 

ceedings of the Zoological So- p. 102. 
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“an orang; the brain of this with that a oMmpanaee; of this 
“ with that of a gorilla, and so on ot r Lyhhates^ Semnopithecus, 

“ Cynocephalus, Gercopithecus, Maa^cus, Cehus, CaUithrix, Lemur, 
^^Stenops, Eapah, we shall not meet with a greater, * even as 
** great a, break in the degree of development of the convolutions, 
“ as we find bet ween the brain of a man and that of an orang or 
“ chimpanzee.” 

To which I reply, firstly, that whether this assertion be true or 
false, it has nothing whatever to do with the proposition enunciated 
in ‘ Man’s Place in Nature,’ which refers not to the development of 
the convolutions alone, but to the structure of the whole brain. If 
Pi ofessor Bischoff had taken the trouble to refer to p. 96 of the 
work he criticises, in fact, he would have found the following 
passage ; ** And it is a remarkable circumstance that though, so far 
“as our present knowledge extends, there is one true structural 
“break in the series of forms of Simian brains, this hiatus does not 
“ lie between man and the manlike apes, but between the lower and 
“the lowest Simians, or in other words, between the Old and New 
“ World aj)es and monkeys and the Lemurs. Every Lemur wliich 
“ has yet been exainiued, in fact, has its cerebellum partially visible 
“from above; and its poste'or lobe, with the contained posterior 
“cornu and hippocampus minor, more or less rudimentary. Every 
“marmoset, American monkey, Old World monkey, baboon, or 
“manlike ape, on tl e contrary, has its cerebellum entirely hidden, 
“ po; terioily, by tiic cerebral lobes, and possesses a largo posterior 
“ o ;uu with a we]i-develo[)Gd hippocampus minor,” 

This stalemeut was a strictly accurate account of what was 
known when it was made ; and it does not appear to me to be i^ore 
than apparently weakened by the subsequent discovery of the 
relatively small development of the posterior lobes in the Siamang 
and in the Howling monkey. Notwithstanding the exceptional 
brevity uf the posterior lobes in these two species, no one will 
pretend that their brains, in tbe slightest degree, approach those of 
the Lemurs. And if, instead of putting Eapale out of its natural 
place, as Professor Bischoff most unaccountably does, we write the 
scries of animals he has chosen to mention as follows: Eomo, 
PUhecus, Troglodytes, Eylohates, Sfmnopilhecus, Cynocephalus, 
OercopWiecus, Macacus, Gehus, Gallithrix, Eapale, Lemur, Stenops, 
1 venture to reafiirm that the great break in this series lies between 
EiipaJe and Lemur, and that this break is considerably greater than 
that between any other two terms of that series. Professor Bischoff 
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ignores the fact that long before he wrote, Gratiolet had suggested 
the separation of the Lemurs from the other Primates on the very 
ground of the difference in their cerebral characters; and that 
Professor Flower had made the following observations in the course 
of his description of the brain of the Javan Loiis : ™ 

“ And it is especially remarkable that, in the development of the 
“ Ix)sterior lobes, there is no approximation to the Lemurine, short 
“ hemisphered brain, in those monkeys which are commonly sup- 
“ posed to approach this family in other respects, viz., the lower 
“ members of the Platyrhine group.” 

So far as the structure of the adult brain is concerned, then, the 
very considerable additions to our knowledge, which have been made 
by the researches of so many investigators, during the past ten 
years, fully justify the statement which I made in 1863. But it has 
been said, that, admitting the similarity between the adult brains of 
man and apes, they are nevertheless, in reality, widely different, 
because they exhibit fundamental differences in the mode of their 
development. No one would be more ready than I to admit the 
force of this argument, if such fundamental differences of develop- 
ment really exist. But I deny that they do exist. On the contrary, 
there is a fundamental agreement in the development of the brain in 
men and apes. 

Gratiolet originated the statement that there is a fundamental 
difference in the development of the brains of apes and that of man 
— consisting in this ; that, in the apes, the sulci which first make 
their appearance are situated on the posterior region of the cerebral 
hemispheres, while, in the human foetus, the sulci first become 
visible on the frontal lobes.'^® 

This general statement is based upon two observations, the one of 
a Gibbon almost ready to be born, in wliich the posterior gyri were 
“ well developed,” while those of the frontal lobes were * ** hardly 


* Transactions of the Zoolog- 
ical Society,’ vol. v. 1862. 

“ Chez tons les singes, les 
“ plis posteTieurs se d^veloppent 
“ les premiers; les plis anterieurs 
“ se d^veloppent plus tard, aussi 
*‘la vert^bre occipitale et la pari^- 
“ talesont-elles relativementtrfe> - 
“ grandes chez le fcetus. L’Hom- 
“ me pr^sente une exception re- 
“ marquable quant k I’epoque de 


** I’apparition des plis frontaux, 
“qui sent les premiers indiqu^s; 
‘‘ mais le developpemcnt general 
“du lobe frontal, envisage seule- 
“ ment par rapport k son volume, 
“suit les m^mes lois que dans 
“les singes:” Gratiolet, ‘Md- 
moire sur les plis c^r^l ers/ de 
I’Homine et des Primataux p. 
39, Tab. iv. fig. 3. 
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“indicated”” (1. c. p. 39), and the other of a human fmtus at the 
22nd or 23rd week of uterogesution, in wMch Oratiolet notea that 
the insula was n.icovered, lac that nevertheless “dea incisures 
‘‘sdment de lone euldriour, une sciasure pen profonde ; iique la 
“ separation du lobe occipital, tres-reduit, d’ailleurfl dbs cette ^poque. 
“ Le reate de la surface c^rebrale eat encore absolnmeut tisse.” 

Three views of this brain are given in Plate 11. figs. 1, 2, 3, of 
the work cited, shewing the upper, lateral and inferior views of the 
hemispheres, out not the inner view. It is worthy of note that the 
figure by no means bears out GratiolePs description, inasmuch as 
the fissure (antero-temporai) on the posterior half of the face of the 
hemisphere is more marked than any of those vaguely indicated in 
the anterior half. If the figure is correct, it in no way justifies 
Gratiolet’s conclusion : “ 11 y a done ertre ces cerveaux [those of a 
“ Callithiix and of a Gibbon] et celui du foetus Immain une difference 
“ fondamental. Chez celui~ci, longtemps avant que les plis tempo- 
“ raux ajiparaissent, les plis frontaux esmyent d’exister.” 

Since Gratlolet’s time, how^ever, the development of the gyri and 
sulci of the brain has been made the subject of renewed investigation 
by Schmidt, Bischoff, Pansch,'^* and more particularly by Ecker,^® 


” Gratiolet’s words arc (1. c. 
p. 89) : “ Dans le fmtus dont il 
“s’agit ies plis cdif^braux pos- 
‘‘teieurs soiit bien ddvolojipds, 
“t aidis que les plis du lobe 
“ frontal sent k peine indit^uds.” 
The figure, however (Pi. iv. fig, 
3), shews the fissure of Polando, 
and on(5 of the frontal sulci, 
plainly enough. Nevertheless, 
M. Alix, in his ‘ Notice sur les 
travaux anthropologiques de 
Gratiolet’ (Mdm. de la Socidt(^ 
d’ Anthropologic de Paris,’' 1868, 
pace 32), writes thus: “Gratio- 
“Ict a eu entre les mains le 
“cerveau d’un fetus de Gibbon, 
“singe eminemment superieur, 
“ et tellement rapprocM de 
‘‘I’orang, que des naturalistes 
“ trb-comp6tents Font rang^ 
“ parmi les anthropoides. M. 
“ Huxley, par exemple, u’fesite 
*pas lur ce point. Eh bien, 


“ e’est sur le cerveau d’un fetus 
“de Gibbon que Gratiolet a vu 
“ les circonvolutions du lobe 
temporo-sphenoidal dejd deve- 
“ loppees lorsquil rt existent pas 
"^encore de plis sur le lobe 
frontal. II 4tait done bien 
“autoris^ a dire que, ^liez 
“ I’homme les circonvolutions 
“ apparaissent d’a en o), tandis 
“que clicz les singes eiles se 
“ddveloppent d*w on a.” 

* Ueber die typische Anord- 
nung der Furchen und Wind- 
ungen auf den Grosshirn-Herai- 
spharen des Menschen und der 
Aifen.’ ‘ Archiv fur Antbro- 
pologie,’ iii., 1868. 

‘Zm- Entwickelungs Ge- 
schichte der Furchen und Wind- 
ungen der Grosshirn-Hemispha- 
ren im Foetus des Menschen.’ 
* Archiv fur Anthropologic,* iii., 
1868. 
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whose work is not only the latest, but by far the most complete, 
memoir on the subject* 

The final results of their inquiries may be summed up as 
follows ; — 

1. In the human foetus, the sylvian fissure is formed in the cdurse 
of the third month of uterogestation. In this, and in the fourth 
month, the cerebral hemispheres are smooth and rounded (with the 
exception of the sylvian depression), and they project backwards far 
beyond the cerebellum. 

2. The sulci, properly so called, begin to appear in the interval 
between the end of the fourth and the beginning of the sixth month 
of foetal life, but Ecker is careful to point out that, not only the 
time, but the order, of their appearance is subject to considerable 
individual variation. In no case, however, are either the frontal or 
the temporal sulci the earliest. 

The first which appears, in fact, lies on the inner face of the hemi- 
sphere (whence doubtless Gratiolct, who does not seem to have ex- 
amined that face in his foetus, overlooked it), and is either the 
internal perpendicular (occipito-parietal), or the calcarine sulcus, 
these ^two being close together and eventually running into one 
another. As a rule the occipito-parietal is the earlier of the two. 

3. At the latter ['art of this period, another sulcus, the “ posterio- 
parietal,” or “ Fissure of Rolando ’’ is deve]o|)ed, and it is followed, in 
the course of the sixth month, by the other princii)al sulci of the 
frontal, parietal, temporal and occipital lobes. There is, howev^er, 
no clear evidence that one of these constantly appears before the 
other; and it is remarkable that, in the brain at the period described 
and^figured by Ecker (1. c. p. 212-13, Taf. 11. figs. 1, 2, 3, 4), the 
antero-temporal sulcus (sefsswre parallele) so characteristic of the 
ape’s brain, is as well, if not better developed than the fissure of 
Rolando, and is much more marked than the proper frontal sulci. 

Taking the facts as they now stand, it appears to me that the 
order of the appearance of the sulci and gyri in the foetal human 
brain is in perfect harmony with the general doctrine of evolution, 
and with the view that man has been evolved from some ape-like 
form ; though there can be no doubt that that form was, in many 
respects, different from any member of the Primates now living. 

Von Baer taught us, half a century ago, that, in the course of 
their development, allied animals put on at first, the characters of 
the greater groups to which they belong, and, by degrees, assume 
those which restrict them within the limits of their family, genus, 



Chap. VH, 


STRUCTTJBB OF THE BRAIN. 


317 


and species ; and he proved, at the same time, that no develffi* 
mental stage of a higher r-nimal is precisely similar to the ad’olt 
condition of any lo ;of animal is quite correct to say that a 
frog J>asse8 througn the condition of a fish, inasmuch at one 
period of its life the tadpole has all the characters of a fish, and if 
it went no farther, would ha’^’^e to bo grouped among fishes. But it 
is equally true that a tadpole is very diiferent from any known fish. 

In like manner, the brain of a human foetus, at the fifth month, 
may correctly be said to be, not only the brain of an ape, but that 
of an Arctopithecine or marmosi:t“liko a])e; for its hemispheres, 
with their great posterior lobster, and with no sulci but the sylvian 
and the calcarine, present the characteristics found only in the group 
of the Arctopithecine Primates. But it is equally true, as Gratiolet 
remarks, that, in its widely open sylvian fissure, it differs from the 
brain of any actual marmoset. No doubt it would be much more 
similar to the brain of an advanced foetus of a marmoset. But we 
know nothing whatever of the development of the brain in the 
marmoset s. In the Platyrhini proper, the only observation with 
which I am acquainted is due to Pansch, who found in the brain of 
a foetal Gebus Amelia, in addition to the sylvian fissure and thq deep 
calcarine fissure, only a very shallow antero- temporal fissure (scissure 
parallele of Gratiolet). 

Now tills fact, taken together with the circumstance that the 
antero- temporal sulcus is present in such Platyrhini as the Saimiri, 
which present mere traces of sulci on the anterior half of the ex- 


terior of the cerebral hemispheres, or none at all, undoubtedly, so far 
as it goes, affords fair evidence in favour of Gratiolet’s hypothesis, 
that the posterior sulci appear before the anterior, in the brair^ of 
the Platyrhini. But, it by no moans follows, that the rule which 
may hold good for the Platyrhini extends to the Catarhini. We 
have no information whatever respecting the development of the 
brain in the Cynomorpha ; and, as regards the Anthropomorpha^ 
nothing hut the account of the biain of the Gibbon, near birth, 
already referred to. At the present moment there is not a shadow 
of evidence to shew that the sulci of a chimpanzee’s, or orang's, 
brain do not appear in the same order as a man’s. 


Gratiolet opens his preface with the aphorism : ** II est dangereux 
** dans les sciences de conclure trop vite.” I fear he must have for- 
gotten this sound maxim by the time he had reached the discussion 
of the differences between men and apes, in the body of his work. 
No doubt, the excellent author of one of the most remarkable 
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contributions to the just understanding of the mammalian brain 
which has ever been made, would have been the first to admit the 
insufficiency of his data had he lived to profit by the advance of 
inquiry. The misfortune is that his conclusions have been em- 
ployed by persons incompetent to appreciate their foundation, as 
arguments in favour of obscurantism.*® 

But it is important to remark that, whetlier Gratiolet was right 
or wrong in his hypothesis respecting the relative order of ap- 
pearance of the temporal and frontal sulci, the fact remains ; that, 
before either temporal or frontal sulci, appear, the foetal brain of 
man presents characters which are found only in the lowest group 
of the Primates (leaving out the Lemurs) ; and that this is exactly 
what we should expect to be the case, if man has resulted from the 
gradual modification of the same form as that from which the other 
Primates have sprung. 

*® For example, M. I’Abb^ ‘Le Darwinismo et I’ongine de 
Lecomtein his terrible pamphlet Pllomme/ 1873. 
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Part II. 

SEXUAL SELECTION. 


CHAPTER VIII. 

Principles op Sexual Selection. 

Secondary sexual characters — Scxu:4 selection — Manner of action — 
Excess of males — Polygamy — The male alone generally modified 
throrgh sexual selection — Eagerness of the male — Variability of 
the male — Choice exerted hy the female — Sexual compared with 
natural selection — Tnheri ance, at corresponding y)eriods of life, at 
corresponding seasons of the year, and as limited by sex — Rela- 
tions between the several forms of inheritance — (Jauses why one 
sex and the youug are not modified through sexual selection — 
Supplement on the proix>rtional numbers of the two sexes 
throughout the animal kiiigdom — The proportion of the sexes in 
relation to natural selection. 

% 

With animals which have their sexes separated, the 
males necessarily difier from the females in their 
organs of reproduction ; and these are the primary 
sexual characters. But the sexes often differ in what 
Hunter has called secondary sexual characters, which 
are not directly connected with the act of reproduc- 
tion ; for instance, the male possesses certain organs of 
sense or locomotion, of which the female is quite 
destitute, or has them more highly-developed, in order 
that he may readily find or reach her j or again the 
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male has special organs of prehension for holding 
her securely. These latter organs, of infinitely diver- 
sified kinds, graduate into those which are commonly 
ranked as primary, and in some cases can hardly he 
distinguished from them ; we see instances pf this in the 
complex appendages at the apex of the abdomen in 
male insects. Unless indeed we confine the term 
“ primary ” to the reproductive glands, it is scarcely 
possible to decide which ought to be called primary 
and which secondary. 

The female often differs from the male in having 
organs for the nourishment or protection of her young, 
such as the mammary glands of mammals, and the 
abdominal sacks of the marsupials. In some few cases 
also the male possesses similar organs, which are 
wanting in the female, such as the receptacles for the 
ova in certain male fishes, and those temporarily deve- 
loped in certain male frogs. The females of most bees 
are provided with a special apparatus for collecting and 
carrying pollen, and their ovipositor is modified into a 
sting for the defence of the larvfe and the community. 
Many similar cases could be given, but they do not 
her^ concern us. There are, however, other sexual 
differences quite unconnected with the primary repro- 
ductive organs, and it is with these that we are more 
especially concerned— such as the greater size, strength, 
and pugnacity of the male, his weapons of offence or 
means of defence against rivals, his gaudy colouring 
and' various ornaments, his power of song, and other 
such characters. 

Besides the primary and secondary sexual differences, 
such as the foregoing, the males and females of some 
animals differ in structures related to different habits 
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of life, and not at all, or only indirectly, to the repro- 
ductive functions. Thus the ^eiLales of certain flies 
(Culicidsa and Tabanidfo) are blood-suckers, whilst the 
males, liviAjLg on flowers, have mouths deo ^tuto of 
mandibles-V The males of certain moths and of some 
crustaceans {e.g. Tanais) have imperfect, closed mouths, 
and cannot feed. The complemental males of certain 
Cirripedes live like epiphytic plants either on the 
female or the hermaphrodite form, and are destitute 
of a mouth and of prehensile limbs. In these cases it 
is the male which has been modified, and has lost 
certain important organs, which the females possess. 
In other cases it is the female which has lost such 
parts ; for instance, the female glow-worm is destitute 
of wings, as also are many female moths, some of 
which never leave their cocoons. Many female 
parasitic crustaceans have lost their natatory legs. In 
some weevil-beetles (Ourculionidee) there is a great 
difference between the male and female in the length 
of the rostrum or snout ; ^ but the meaning of this and 
of many analogous differences, is not at all understood. 
Differences of structure between the two sexes in 
relation to different habits of life are generally Con- 
fined to the lower animals; but with some few birds 
the beak of the male differs from that of the female. In 
the Huia of New Zealand tne difference is wonderfully 
great, and we hear from Dr. Duller^ that the male 
uses his strong beak in chiselling the larvae of insects 
out of decayed wood, whilst the female probes the 

* Westwood, ‘ Modern Class. * Kirby and Spence, ‘ Intro- 
of Insects,* vol. ii. 1840, p. 641. duction to Entomology,* vol. iii. 
For the statement about Tanais, 1826, p. 309. 
mentioned below, 1 am indebted "'Birds of Kew Zealand, 
to Fritz Muller. 1872, p. 66. 


X 



322 


THE DESCENT OFmN. 


Part IL 


softer parts with her far longer, much curved and 
pliant beak: and thus they mutually aid each other. 
In most cases, differences of structure between the 
sexes are more or less directly connected with the 
propagation of the species: thus a fem|le, which 
has to nourish a multitude of ova, requires more 
food than the male, and consequently requires special 
means for procuring it. A male animal, which lives 
for a very short time, might lose its organs for pro- 
curing food through disuse, without detriment ; but he 
would retain his locomotive organs in a perfect state, 
so that he might reach the female. The female, on the 
other hand, might safely lose her organs for flying, 
swimming, or walking, if she gradually acquired habits 
which rendered such powers useless. 

We are, however, here concerned only with sexual 
selection. This depends on the advantage which 
certain individuals have over others of the same sex 
and species solely in respect of reproduction. When, 
as in the cases above mentioned, the two sexes differ in 
structure in relation to different habits of life, they 
have no doubt been modified through natural selection, 
and’^by inheritance limited to one and the same sex. 
So again the primary sexual organs, and those for 
nourishing or protecting the young, come under the 
same influence ; for those individuals which generated 
or nourished their offspring best, would leave, csbteru 
paribus, the greatest number to inherit their superi- 
ority; whilst those which generated or nourished 
their offspring badly, would leave but few to inherit 
their weaker powers. As the male has to find the 
female, he requires organs of sense and locomotion, 
but if these organs are necessary for the other 
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purposes of life, as is generally tLe caoe, they will 
have been developed through nat’^ral selection. When 
the male has found the female, he sometimes absolutely 
requires ^^rfhensile organs to hold her; thus Dr. 
Wallace informs me that the males of certain moths 
cannot unite with the females if their tarsi or feet are 
broken. The male^ of many oceanic crustaceans, when 
adult, have their legs and antennae modified in an ex- 
traordinary manner for the prehension of the female ; 
hence we may suspect that it is because these animals 
are washed about by the waves of the open sea, that 
they require these organs in order to propagate their 
kind, and if so, their development has been the result of 
ordinary or natural selection. Some animals extremely 
low in the scale have been modified for this same 
purpose; thus the males of certain parasitic worms, when 
fully grown, have the lower surface of the terminal part 
of their bodies roughei^ed like a rasp, and with this they 
coil round and permanently hold the females.* 

When the two sexes follow exactly the same habits 
of life, and the male has the sensory or locomotive 
organs more highly developed than those of the female, 
it may be that the perfection of these is indispenwable 


* M. Perrier advances this 
case (‘Revue Scientifique,’ Feb. 
1, 1873, p. 865) as one fatal to 
the belief in sexual selection, 
inasmuch as he supposes that I 
attribute all the differences 
between the sexes to sexual 
selection. This distinguished 
naturalist, therefore, like so 
many other Frenchmen, lias not 
taken the trouble to understand 
even the first principles of sexual 
selection. An English naturalist 


insists that the claspers of 
certain male animals could not 
have been developed through 
the choice of the female I Had 
I not met with this remark, 1 
should not have thought it 
possible for any one to have 
read this chapter and to have 
imagined that I maintain that 
the choice of the female had 
anything to do with the deve- 
lopment of the prehensile organt 
In the male, 
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to the male for finding the female ; but in the yast 
majority of cases, they serve only to give one male an 
advantage over another, for with sufficient time, the 
less well-endowed males would succeed in pairing with 
the females ; and judging from the structure of the 
female, they would be in all other respects equally 
well adapted for their ordinary habits of life. Since 
in such cases the males have acquired their present 
structure, not from being better fitted to survive in the 
struggle for existence, but from having gained an 
advantage over other males, and from having trans- 
mitted this advantage to their male offspring alone, 
sexual selection must here have come into action. It 
was the importance of this distinction which led me to 
designate this form of selection as Sexual Selection. 
So again, if the chief service rendered to the male by 
his prehensile organs is to prevent the escape of the 
female before the arrival O'* other males, or when 
assaulted by them, these organs will have been perfected 
through sexual selection, that is by the advantage 
acquired by certain individuals over their rivals. But 
in most cases of this kind it is impossible to distinguish 
between the effects of natural and sexual selection. 
Whole chapters could be filled with details on the differ- 
ences between the sexes in their sensory, locomotive, 
and prehensile organs. As, however, these structures 
are not more interesting than others adapted for the 
ordinary purposes of life I shall pass them over almost 
entirely, giving only a few instances under each class. 

There are many other structures and instincts which 
must have been developed through sexual selection — 
such as the weapons of offence and the means of defence 
of the males for fighting with and driving away their 
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rivals — their courage and pugnacity — their various 
ornaments — their ^'ontrivancts for producing vocal or 
instrumental music- -a^id their glands for emitting 
odours, most of these latter structures serving only tc 
allure or excite the female. It is clear that these cha- 
racters are the result of sexual and not of ordinary se- 
lection, since unarmed, unornamented, or unattractive 
males would succeed equally well in the battle for life 
and in leaving a numerous progeny, but for the presence 
of better endowed males. We may infer that this would 
be the case, because the females, which are unarmed and 
unornamented, are able to survive and procreate their 
kind. Secondary sexual characters of the kind just 
referred to, will be fully discussed in the following 
chapters, as being in many respects interesting, but 
especially as depending on the will, choice, and rivalry 
of the individuals of ■either sex. When we behold two 
males fighting for the possession of the female, or 
several male birds displaying their gorgeous plumage, 
and performing strange antics before an assembled 
ody of females, we cannot doubt that, though led by in- 
stinct, they know what they are about, and conscjpusly 
exert their mental and bodily powers. 

Just as man can improve the breed of his game-cocks 
by the selection of those birds which are victorious in 
the cockpit, so it appears that the strongest and most 
vigorous males, or those provided with the best 
weapons, have prevailed under nature, and have led to 
the improvement of the natural breed or species. A 
slight degree of variability leading to some advantage, 
however slight, in reiterated deadly contests would 
suffice for the work of sexual selection; and it is 
certain that secondary sexual characters are eminently 



3^^ i*flE DESCENT OE MAN. Part 11 

variable. Just as man can give beauty, according to 
his standard of taste, to his male poultry, or more 
strictly can modify the beauty originally acquired by 
the parent species, can give to the Sebright bantam a 
new and elegant plumage, an erect and peculiar 
carriage — so it appears that female birds in a state of 
nature, have by a long selection of the more attractive 
males, added to their beauty or other attractive quali- 
ties. No doubt this implies powers of discrimination 
and ta>te on the part of the female which will at first 
appear extremely improbable ; but by the facts to be 
adduced hereafter, I hope to be able to shew that the 
females actually have these powers. When, however, 
it is said that the lower animals have a sense of beauty, 
it must not be supposed that such sense is comparable 
with that of a cultivated man, with his multiform and 
complex associated ideas. A more just comparison would 
be between the taste for the beautiful in animals, and 
that in the lowest savages, who admire and deck them- 
selves with any brilliant, glittering, or curious object. 

From our ignorance on several points, the precise 
mani/er in which sexual selection acts is somewhat 
uncertain. Nevertheless if those naturalists who 
already believe in the mutability of species, will read 
the following chapters, they will, I think, agree with 
me, that sexual selection has played an important part 
in the history of the organic world. It is certain that 
amongst almost all animals there is a struggle between 
the males for the possession of the female. This fact 
is so notorious that it would be superfluous to give 
instances^ Hence the females have the opportunity of 
selecting one out of several males, on the supposition 
that their mental capacity suffices for the exertion of a 
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choice. In many cases special circumstances tend to 
make the struggle between the maies particularly severe. 
Thus the ma’as of our r igratory birds generally arrive 
at their piacrs of breeding before the femaius, so that 
many males a^e ready to contend for each female. I 
am informed by Mr. Jeimer Weir, that tlu? bird-catchers 
assert that this is invariably the case with the night- 
ingale and blackcap, and with respect to the latter he 
can himself confirm the statement. 

Mr. Swaysland of Brighton has been in the habit, 
during the last forty years, of catching our mi- 
gratory birds on their first arrival, and he has never 
known the females of any species to arrive before their 
males. During one spring he shot thirty-nine males 
of Hay’s wagtail {Budytes Raii) before be saw a single 
female. Mr. Gould has ascertained by the dissection 
of those snipes which arrive the first in this country, 
that the males come before the females. And the like 
holds good with most of the migratory birds of the 
United States-^ The majority of the male salmon in 
‘mr rivers, on coming up from the sea, are ready to 
breed before the females. So it appears to be with 
frogs and toads. Throughout the great class of insects 
the males almost always are the first to emerge from 
the pupal state, so that they generally abound for a 
time before any females can bo seen,® The cause of 

® J. A. Allen, on the dichogamons ; that is, iheir 
‘ Mammals and Winter Birds of male and female organs are not 
Florida,’ Bull. Comp. Zoology, ready at the same time, so that 
llamrd College, p. 208 , they cannot be self-fertilised. 

* Even with those plants in Now in such flowers, the jndlen 
which the sexes are separate, the is in general matured befcjre the 
male flowers are generally stigma, though there are excep- 
mature before the female. As tional cases in which the female 
first shewn by C. Sprengel, organs are beforehand, 
many hennaphrodite plants are 
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this difference between the males and females in their 
periods of arrival and maturity is sufficiently obvious. 
Those males which annually first migrated into any 
country, or which in the spring were first ready to 
breed, or were the most eager, would leave the largest 
number of offspring ; and these would tend to inherit 
similar instincts and constitutions. It must be borne in 
mind that it would have been impossible to change 
very materially the time of sexual maturity in the 
females, without at the same time interfering with the 
period of the production of the young — a period which 
must be determined by the seasons of the year. On 
the whole there can be no doubt that with almost all 
animals, in which the sexes are separate, there is a 
constantly recurrent struggle between the males for 
the possession of the females. 

Our difficulty in regard to sexual selection lies in 
understanding how it is that the males which conquer 
other males, or those which prove the most attractive 
to the females, leave a greater number of offspring to 
inherit their superiority than their beaten and less 
attractive rivals. Unless this result does follow, the 
charfcters which give to certain males an advantage 
over others, could not be perfected and augmented 
through sexual selection. When the sexes exist in 
exactly equal numbers, the worst-endowed males will 
(except where polygamy prevails), ultimately find 
females, and leave as many offspring, as well fitted for 
their general habits of life, as the best-endowed males. 
From various facts and considerations, I formerly 
inferred that with most animals, in which secondary 
sexual characters are well developed, the males con- 
siderably exceeded the females in number ; but this is 
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not by any means always true. If the males were to 
'the females as two to one, or ps tlree to two, or even 
in a somewhat lower rat’O, the whole aflGair would be 
simple ; for the better-armed or more attracii . e males 
would leave the largest number of olTspring. But 
after investigating, as far as possible, the numerical 
proportion of the sexes, I do not believe that any great 
inequality in number commonly exists. In most; cases 
sexual selection appears to have been eflective in the 
following manner. 

Let us take any species, a bird for instance, and 
divide the females inhabiting a district into two equal 
bodies, the one consisting of the more vigorous and 
better-nourished individuals, and the other of the less 
vigorous and healthy. The former, there can be little 
doubt, would be ready to breed in the spring before the 
others; and this is the opinion of Mr. Jenher Weir, 
who has carefully attended to the habits of birds 
during many years. There can also be no doubt 
that the most vigorous, best-nourished and ea-rliest 
breeders would on an average succeed in rearing the 
largest number of fine offspring.'^ The males, as we 
have seen, are generally ready to breed before Ihe 
females ; the strongest, and with some species the best 
armed of the males, drive away the weaker ; and the 
former would then unite with the more vigorous and 
better-nourished females, because they are the first 

^Here is excellent evidence “be smaller and paler-coloured 
on the character of the offspring “ than those hatched earlier in 
from an experienced omitholo- “the season. In cases where 
gist. Mr. J. A. Allen, in speak- “ several broods are reai’ed each 
ing (‘ Mammals and Winter “ year, as a general rule the 
Birds of B. Florida,’ p. 229) of “ birds of the earlier broods seem 
the later broods, after the acci- “ in all respects the mofit perfect 
tlental destruction of the first, “ and vigorous,” 
wiyii, that these “are found to 
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to breed.® Sucb vigorous pairs would surely rear a 
larger number of offspring than the retarded females, 
which would be compelled to unite with the conquered 
and less powerful males, supposing the sexes to be 
numerically equal ; and this is all that is wanted to 
add, in the course of successive generations, to the 
size, strength and courage of the males, or to improve 
their weapons. 

But in very many cases the males which conquer 
their rivals, do not obtain possession of the females, 
independently of the choice of the latter. The court- 
ship of animals is by no means so simple and short an 
affair as might be thought. The females are most 
excited by, or prefer pairing with, the more orna- 
mented males, or those which are the best sc agsters, 
or play the best antics ; but it is obviously probable 
that they would at the same time prefer the more 
vigorous and lively males, and this has in some cases 
been confirmed by actual observation.® Thus the more 
j vigorous females, which are the first to breed, will 
; have the choice of many males ; and though they may 
not always select the strongest or best armed, they 
will select those which are vigorous and well armed, 
and in other respects the most attractive. Both sexes, 
therefore, of such early pairs would as above explained, 
have an advantage over others in rearing offspring; 

•Hermann Miiller has come ®With respect to poultry, I 
to this same conclusion with have received information, hero- 
respect to those female bees after to be given, to this effect, 
which are the first to emerge Even with birds, such as pigeons, 
from the pupa each year. See which pair for life, the female, at; 
his remarkable essay, ‘ An wen- I hear from Mr. Jenner Weic, 
dung den Darwiu’schen Lehre will desert her mate if he w 
auf Bienen,’ ‘ Verb. d. V. Jahrg.’ injured or grows weak# 
xxix. p. 45. 
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and this apparently has suOSicod during a long oourse 
of generations to add not only to the strength and 
fighting power*^ of the males, but likewise to their 
various ornaments oi other attractions. 

In the converse and much rarer case of the males 
selecting particular females, it is plain that those 
which were the most vigoroas and had conquered 
others, would have the freest choice ; and it is almost 
certain that they would select vigorous as well as 
attractive females. Such pairs would have an advan- 
tage in rearing offspring, more especially if the male 
had the power to defend the female during the pairing- 
season as occurs with some of the higher animals, or 
aided her in providing for the young. The same 
principles would apply if each sex preferred and 
selected certain individuals of the opposite sex ; sup- 
posing that they selected not only the more attractive, 
but likewise the more vigorous individuals. 


Nimerical Proportion of the Two Sexes . — I have 
remarked that sexual selection would be a simple affair 
if the males were considerably more numerous th^n 
the females. Hence I was led to investigate, as far as 
I could, the proportions between the two sexes of as 
many animals as possible ; but the materials ar^ scanty. 
I will here give only a brief abstract of the results, 
retaining the details for a supplementary discussion, 
80 as not to interfere with the course of my argument. 
Domesticated animals alone afford the means of 
ascertaining the proportional numbers at birth; but 
uo records have been specially kept for this purpose. 
Dy indirect means, however, I have collected a con- 
tiiderable body of statistics, from which it appears that 
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with most of our domestic animals the sexes are nearly 
equal at birth. Thus 25,560 births of race-horses 
have been recorded during twenty-one years, and the 
male births were to the female births as 99*7 to 100. 
In greyhounds the inequality is greater than with any 
other animal, for out of 6878 births during twelve 
years, the male births were to the female as 110*1 to 
1 00. It is, however, in some degree doubtful whether 
it is safe to infer that the proportion would be the 
same under natural conditions as under domestication ; 
for slight and unknown differences in the conditions 
affect the proportion of the sexes. Thus with man- 
kind, the male births in England are as 104*5, in 
Eussia as 108*9, and with the Jews of Livonia as 120, 
to 100 female births. But I shall recur to th’3 curious 
point of the excess of male births in the supplement to 
this chapter. At the Cape of Good Hope, however, 
male children of European extraction have been born 
during several years in the proportion of between 90 
and 99 to 100 female children. 

For our present purpose we are concerned with the 
proportion of the sexes, not only at birth, but also at 
niaturity, and this adds another element of doubt ; for 
it is a well-ascertained fact that with man the number 

h 

of males dying before or during birth, and during the 
first few years of infancy, is considerably larger than 
that of females. So it almost certainly is with male 
lainbs, and probably with some other animals. The 
males of some species kill one another by fighting *, or 
they drive one another about until they become greatly 
emaciated. They must also be often exposed to variouB 
dangers, whilst wandering about in eager search for 
the females. In many kinds of fish the males are muck 
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smaller than the females, and they are believed often 
to be devoured by the latter, oi by c jher fishes. The 
females of some birds appear to die earlier than the 
males; they are also liable to be destroyed ol iheir 
nests, or whilst in charge of their young. With 
insects the female larvae are often larger than those of 
the males, and would consequently be more likely to 
be devoured. In some cases the mature females are 
less active and less rapid in their movements than the 
males, and could not escape so well from danger. 
Hence, with animals in a state of nature, we must rely 
on mere estimation, in order to judge of the propor- 
tions of the sexes at maturity ; and this is but little 
trustworthy, except when the inequality is strongly 
marked. Nevertheless, as far as a judgment can be^ 
formed, vve may conclude from the facts given in the t 
supplement, that the males of some few mammals, of 
many birds, of some fish and insects, are considerably 
more numerous than the females. 

The proportion oetween the sexes fluctuates slightly 
durir.g successive years : thus with race-horses, for 
every 100 marcs born the stallions varied from 107*1 
in one year to 92*6 in another year, and with greJj’- 
hounds from 116*3 to 95*3. But had larger numbers 
been tabulated throughout an area more extensive than 
England, these fluctuations would probably have dis- 
appeared; and such as they are, would hardly suflSce 
to lead to effective sexual selection in a state of nature. 
Nevertheless, in the cases of some few wild animals, as 
shewn in the supplement, the proportions seem to 
fluctuate either during different seasons or in different 
localities in a sufficient degree to lead to such selection. 
Eor it should be observed that any advantage, gained 
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during certain years or in certain localities by those 
males which were able to conquer their rivals, or were 
the most attractive to the females, would probably be 
transmitted to the offspring, and would not subse- 
quently be eliminated. During the succeeding seasons, 
when, from the equality of the sexes, every male was 
able to procure a female, the stronger or more at- 
tractive males previously produced would still have at 
least as good a chance of leaving offspring as the 
weaker or less attractive. 

Polygamy . — The practice of polygamy leads to the 
same results as would follow from an actual inequality 
in the number of the sexes ; for if each male secures 
two or more females, many males cannot pair ; and the 
latter assuredly will be the weaker or less attractive 
individuals. Many mammals and some few birds are 
polygamous, but with animals belonging to the lower 
classes I have found no evidence of this habit. The 
intellectual powers of such animals are, perhaps, not 
sufficient to lead them to collect and guard a harem oi 
females. That some relation exists between polygamy 
akd the development of secondary sexual characters, 
appears nearly certain ; and this supports the view 
that a numerical preponderance of males would bo 
eminently favourable to the action of sexual selection. 
Nevertheless many animals, which are strictly mono- 
gamous, especially birds, display strongly-marked 
sec?>ndary sexual characters ; whilst some few animals, 
which are polygamous, do not have such characters. 

We will first briefly run through the mammals, and 
then turn to birds. The gorilla seems to be poly- 
gamous, and the male differs considerably from the 
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female ; so it is with some baboons^ which live in herds 
containing twice as many adult femr 'es as males. In 
South America the Myceies mraya presents well-marked 
sexual differei*ces, in colour, beard, and vocal ( . ^^ans ; 
and the male generally lives with two or three wives : 
the male of the Gebus eapucinus differs somewhat from 
the female, and appears to be polygamous.'® Little 
is known on this head with respect to most other 
monkeys, but some species are strictly monogamous. 
The ruminants are eminently polygamous, and they 
present sexual differences more frequently than almost 
any other group of mammals ; this holds good, especially 
in their weapons, but also in other characters. Most 
deer, cattle, and sheep are polygamous ; as are most 
antelopes, though some are monogamous. Sir Andrew 
Smith, in speaking of the antelopes of South Africa, 
says that in herds of about a dozen there was rarely 
more than one mature male. The Asiatic Antilope 
saiga appears to be the most inordinate polygamist in 
the world ; for Pallas " states that the male drives 
awa^ all rivals, and collects a herd of about a hundred 
females and kids together ; the female is hornless and 
has softer hair, but does not otherwise differ much fi^m 
the male. The wild horse of the Falkland Islands and 
of the Western States of N. America is polygamous, 

On the Gorilla, Savage and Faso.’ xii. 1777, p. 29. Sir 
Wyman, * Boston Journal of Nat. Andrew Smith, ‘ Illustrations of 
Hist/ vol. V. 1845-47. p. 423. the Zoology of S. Africa,’ 1849, 
Bynocephalus, Brehm,‘Illust. pi. 29, on the Kobus. Owen, in 
Thicrleben,* B. i. 1864, s. 77. his ‘Anatomy of Vertebrates’ 
On Mycetes, Rengger, ‘Natur- (vol. iii. 1868, p. 633) gives a 
gesch. ; Saugethiere von Para- table shewing incidentally which 
|uay,’ 1830, sb. 14, 20. Cebus, species of antelopes are grega- 
ibid. s. 108. rious, 

Balias, ‘Spicilegia Zoolog., 
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but, except in his greater size and in the proportions 
of his body, differs but little from the mare. T^ie wild 
boar presents well-marked sexual characters, in his 
great tusks and some other points. In Europe and in 
India he leads a solitary life, except during the breed- 
ing-season ; but as is believed by Sir W. Elliot, who 
has had many opportunities in India of observing this 
animal, he consorts at this season with several females. 
Whether this holds good in Europe is doubtful, but it 
is supported by some evidence. The adult male Indian 
elephant, like the boar, passes much of his time in soli- 
tude ; but as Dr. Campbell states, when with others, 
it is rare to find more than one male with a whole 
herd of females ; '' the larger males expelling or 
killing the smaller and weaker ones. The male differs 
from the female in his immense tusks„^ greater size, 
strength, and endurance ; so great is the difference in 
these respects, that the males when caught are valued 
at one-fifth more than the females.^^ The sexes of 
other pachydermatous animals differ very little or not 
at all, and, as far as known, they are not polygamists. 
Nor have I heard of any species in the Orders of 
Cbbiroptera, Edentata, Insectivora and Kodents being 
polygamous, excepting that amongst the Eodents, the 
common rat, according to some rat-catchers, lives with 
several females. Nevertheless the two sexes of some 
sloths (Edentata) differ in the character and colour of 
certain patches of hair on their shoulders.^^ And 
many kinds of bats (Cheiroptera) present well-marked 
sexual differences, chiefly in the males possessing 

Dr. Campbell, in ‘ Proc. Asiatic Soc. ot Bengal/ May, 
Zoolog. Soc.’ 1869, p. 138. See 1868. 

also an interesting paper, by “Dr. Gray, in ‘Annals and 
Lieut. Johnstone, in ‘ Proo. Mag. of Nat. Hist.’ 1871, p. 302, 
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odoriferous glands and pouches, and by their being of a 
lighter colour. In the great rridbr of Eodeuts, as far 
as I can learn^.the sexes rarely differ, and when they 
do so, it is but slightly in the tint of the fur. 

As I hear from Sir Andrew Smith, the lion in South 
Africa sometimes lives with a single female, but 
generally with more, and, in one case, was found with 
as many as five females; so that he is polygamous. 
As far as I can discover, he is the only polygamist 
amongst all the terrestrial Carnivora, and he alone 
presents well-marked sexual characters. If, however, 
we turn to the marine Carnivora, as we shall hereafter 
see, the case is widely different ; for many species of 
seals offer extraordinary sexual differences, and they 
are eminently polygamous, Thus, according to Peron, 
the male sea-elephant of the Southern Ocean always 
possesses several females, and the sea-lion of Forster is 
said to be surrounded by from twenty to thirty females. 
In the North, the male sea-bear of Steller is accom- 
panied by oven a greater number of females. It is an 
interesting fact, as Dr. Gill remarks, that in the 
monogamous species, or those living in small com- 
“munities, there is little difference in size between the 
“males and females; in the social species, or rather 
“ those of which the males have harems, the males are 
“ vastly larger than the females.” 

Amongst birds, many species, the sexes of which 
differ greatly from each other, are certainly monoga- 
iDous. In great Britain we see well-marked sexual 
differences, for instance, in the wild-duck which pairs 

See Dr. Dobson’s excellent The Eared Seals, ‘American 

paper in ‘Proc, Zoolog. Soc.’ Naturalist,* vol. iv., Jan. 1871. 
la73,p. 241. 
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with a single female, the common blackbird, and the 
bullfinch which is said to pair for life. I am informed 
by Mr. Wallace that the like is true of the Chatterers 
or Cotingidse of South America, and of many other 
birds. In several groups I have not been able to 
discover whether the species are polygamous or mono- 
gamous. Lesson says that birds of paradise, so re- 
markable for their sexual difi'erences, are polygamous, 
but Mr. Wallace doubts whether he had suflScient 
evidence. Mr. Salvin tells me he has been led to 
believe that humming-birds are polygamous. The 
male widow-bird, remarkable for his caudal plumes, 
certainly seems to be a polygamist.^® I have been 
assured by Mr. Jenner Weir and by others, that it is 
somewhat common for three starlings to frequent the 
same nest ; but whether this is a case of polygamy or 
polyandry has not been ascertained. 

The GallinacesB exhibit almost as strongly marked 
sexual differences as birds of paradise or humming- 
birds, and many of the species are, as is well known, 
polygamous ; others being strictly monogamous. 
What a contrast is presented between the sexes of the 
polygamous peacock or pheasant, and the monogamous 
guinea-fowl or partridge ! Many similar cases could 
be given, as in the grouse tribe, in which the males of 
the polygamous capercailzie and black-cock differ 
greatly from the females; whilst the sexes of the 
monogamous red grouse and ptarmigan differ very 

w < The Ibis,* vol. iii. 1861 p, see L. Lloyd, ‘ Game Birds of 
133, on the Progne Widow- Sweden,* 1867, p. 19, and 182. 
bird. See also on the Vidua Montagu and Selby speak of 
axillaru^ ibid. vol. ii. 1860, p. the Black Grouse as polygamous 
211. On the polygamy of the and of the Bed Grouse as mono- 
Capercailzie and Great Bustard, gamous. 
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little. In the Cursores, except amongst the bustards, 
few species offer strongly-marked sexual differences, 
and the great bustard (OHs tarda) is said to be poly- 
gamous. 'With the Grallatores, extremely fev* species 
differ sexually, but t;he ruff (Machetes pugnaic) affords a 
marked exception, and this species is believed by 
Montagu to be a polygamist. Hence it appears that 
amongst birds there often exists a close relation 
between polygamy and the development of strougly- 
marked sexual differences. I asked Mr. Bartlett, of 
the Zoological Gardens, who has had very large ex- 
perience with birds, whether the male tragopan (one of 
the Gallinaceae) was polygamous, and I was struck by 
his answering, I do not know, but should think so 
‘‘ from his splendid colours.” 

It deserves notice that the instinct of pairing with a 
single female is easily lost under domestication. The 
wild-duck is strictly monogamous, the domestic-duck 
highly polygamous. The Eev. W. D. Fox informs me 
that out of some half-tamed wild- ducks, on a large 
pond in his neighbourhood, so many mallards were 
shot by the gamekeeper that only one was left for 
every seven or eight females ; yet unusually 
broods were reared. The guinea-fowl is strictly 
monogamous ; but Mr. Fox finds that his birds succeed 
best when he keeps one cock to two or three hens. 
Canary-birds pair in a state of nature, but the breeders 
in England successfully put one male to four or five 
females. I have noticed these cases, as rendering it 
probable that wild monogamous species might readily 
become either temporarily or permanently polygamous. 

Too little is known of the habits of reptiles and 
hshes to enable us to speak of their uuirriage srtaoge* 
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ments. Tbe stickle-back (Gasterosteus), however, is 
said to be a polygamist ; and the male during the 
breeding season differs conspicuously from the female. 

To sum up on the means through which, as far as 
we can judge, sexual selection has led to the deve- 
lopment of secondary sexual characters. It has been 
shewn that the largest number of vigorous offspring 
will be reared from the pairing of the strongest and 
best-armed males, victorious in contests over other 
males, with the most vigorous and best-nourished 
females, which are the first to breed in the spring. If 
such females select the more attractive, and at the 
same time vigorous males, they* will rear a larger 
number of offspring than the retarded females, which 
must pair with the less vigorous and less att: active 
males. So it will be if the more vigorous males select 
the more attractive and at the same time healthy and 
vigorous females ; and this will especially hold good if 
the male defends the female, and aids in providing food 
for the young. The advantage thus gained by the 
more vigorous pairs in rearing a larger number of 
offspring has apparently sufficed to render sexual 
selection efficient. But a large numerical prepon- 
derance of males over females will be still more 
efficient ; whether the preponderance is only occasional 
and local, or permanent ; whether it occurs at birth, or 
afterwards from the greater destruction of the females ; 
I ox whether it indirectly follows from the practice of 
polygamy. 

The Male generally more modified than the Female.’^ 
Throughout the animal kingdom, when the sexes differ 

" Nwl Humphreys, * River Gardens,’ 1857. 
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in external appearance, it is, with f w exceptione^ the 
male which has been the more modified ; for, generally, 
the female retains a closei* resemblance to the j ung of 
her own species, au'^. to other adult members pt the 
same group. The cause of this seems to lie in thef 
males of almost all animals haying stronger passions \ 
than the females. Hence it is the males that fight 
together and sedulously display their charms before 
the females; and the yictors transmit their superiority 
to their male offspring. Why both sexes do not thus 
acquire the characters of their fathers, will be con- 
sidered hereafter. That the males of all mammals 
eagerly pursue the females is notorious to every one. 
So it is with birds ; but many cock birds do not so 
much pursue the hen, as display their plumage, per- 
form strange antics, and pour forth their song in her 
presence. The male in the few fish observed seems 
much more eager than the female ; and the same is 
true of alligators, and apparently of Batrachians. 
Throughout the enormous class of insects, as Kirby 
remarks,^® “ the law is, that the male shall seek the 
“female.” Two good authorities, Mr. Blackwall fnd 
Mr. C. Spence Bate, tell me that the males of spiders 
and crustaceans are more active and more erratic in 
their habits than the females. When the organs of 
sense or locomotion are present in the one sex of insects 
and crustaceans and absent in the other, or when, as is 
t^equently the case, they are more highly developed in 
the one than in the other, it is, as far as I can discover, 
almost invariably the male which retains such organs, 
oi* has them most developed ; and this shews that the 

Speace, ‘Introduction to Entomolo^, voL UL 
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male is the more active member in the courtship of the 
sexes.'® 

The female, on the other hand, with the rarest 
exceptions, is less eager than the male. As the illus- 
trious Hunter®® long ago observed, she generally 
“ requires to be courted ; ” she is coy, and may often 
be seen endeavouring for a long time to escape from 
the male. Every observer of the habits of animals will 
be able to call to mind instances of this kind. It is 
shown by various facts, given hereafter, and by the 
results fairly attributable to sexual selection, that the 
female, though comparatively passive, generally exerts 
some choice and accepts one male in preference to 
others. Or she may accept, as appearances would 
sometimes lead us to believe, not the male which is the 
most attractive to her, but the one which is the least 
distasteful. The exertion of some choice on the part of 
the female seems a law almost as general as the 
eagerness of the male. 

We are naturally led to enquire why the male, in so 
many and such distinct classes, has become more eager 
thSn the female, so that he searches for her, and plays 
the more active part in courtship. It would be no 
advantage and some loss of power if each sex searched 

“ One parasitic Hymcnopter- them ; but it is much more 
ous insect (Westwood, ‘ModiTn probable that the females visit 

Class, of Insects,* vol. ii. p. 160) other cells, so that close inter- 

forms an exception to the rule, breeding is thus avoided. We 

as the male has rudimentary shall hereafter meet in various 
wings, and never quits the cell classes, with a few exceptional 
in which it is horn, whilst the cases, in which the female, 
female has well-developed winp. instead of the male, is the seeker 
Audouin believes that the fe- and wooer, 
males of this species are impreg- ^ ‘ Essays and Observations,’ 

naied by the males which are edited by Owen, vol. I P* 

born in the same cells with 194 
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for the other; but why should th^ male almost always 
be the seeker ? The ovules of plants after fertilisation 
have to be nourished for a time ; hence the oollen is 
necessarily brough^ to the female organs — ^being placed 
on the stigma, by means of insects or the wind, or by 
the spontaneous movements of the stamens; and in 
the Algse. &c., by the locomotive power of the anthero- 
zooids. With lowly-organised aquatic animals, per- 
manently affixed to the same spot and having their 
sexes separate, the male element is invariably brought 
to the female ; and of this we can see the reason, for 
even if the ova were detached before fertilisation, and 
did not require subsequent nourishment or protection, 
there would yet be greater difficulty in transporting 
them than the male element, because, being larger than 
the latter, they are produced in far smaller numbers. 
So that many of the lower animals are, in this 
respect, analogous with plants.*^ The males of affixed 
and aquatic animals having been led to emit their 
fertilising element in this way, it is natural that any 
of their descendants, which rose in the scale and 
became locomotive, should retain the same habit ,* and 
they would approach the female as closely as possible, 
in order not to risk the loss of the fertilising element 
in a long passage of it through the water. With some 
few of the lower animals, the females alone are fixed, 
and the males of these must be the seekers. But it is 
difficult to understand why the males of species, of 
which the progenitors were primordially free, should 
invariably have acquired the habit of approaching the 

^ Prof. Sachs (‘ Lehrbucli der “ verhalt sich die eine bei der 
1870, s. 633) in speak- “ Yereinigung activ, ... die 
ing of the male and female ‘‘andere ersclieint bei der Ye- 
rejproductive cells, remarks, “ reinigung paasiv.'’ 
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females, instead of being approached by them. But in 
all cases, in order that the males should seek efficiently, 
it would be necessary that they should be endowed 
with strong passions ; and the acquirement of such 
passions would naturally follow from the more eager 
leaving a larger number of offspring than the less 
eager. 

The great eagerness of the males has thus indirectly 
led to their much more frequently developing secondary 
sexual characters than the females. But the develop- 
ment of such characters would be much aided, if the 
males were more liable to vary than the females — as I 
concluded they were — after a long study of domesti- 
cated animals. Von Nathusius, who has had vejy wide 
experience, is strongly of the same opinion.^^ ijood 
evidence also in favour of this conclusion can be 
produced by a comparison of the two sexes in mankind. 
During the Novara Expedition^® a vast number of 
measurements was made of various parts of the body 
in different races, and the men were found in almost 
every case to present a greater range of variation than 
the yomen ; but I shall have to recur to this subject in 
a future chapter. Mr. J. Wood,^* who has carefully 
attended to the variation of the muscles in man, puts 
in italics the conclusion that ‘‘ the greatest number of 

abnormalities in each subject is found in the males.” 
He had previously remarked that “ altogether in 102 

‘ Vortrage liber Viebziicht,* variability of the males of 
1872, p.#63, domesticated animals, see my 

^ ‘ Keise der Novara : Anthro- ‘Variation of Animals and 
polog. Thoil,’' 1807, ss. 216-269. Plants under Domestication,* 
The results were calculated by vol. ii. 1868, p. 76. 

Dr. Weisbach from measure- “ ‘ Proceedings Royal Soc.* 
men is made bvDrs. K. Scherzer vol, xvi. July 1868, pp. 619 an^ 
and Schwarz On the greater 524. 
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‘‘subjects, the varieties of rednndaucy were found to 
“be half as many again as in females, contrasting 
“ widely with tiie greater frequency of deficit" cy in 
“ females before described.” Professor Macalister like- 
wise remarks that variations in the muscles “ are 
“ probably more common in males than females."' 
Certain muscles which are not normally present in 
mankind are also more frequently developed in the 
male than in the female sex, although exceptions to 
this rule are said to occur. Dr. Burt Wilder*® has 
tabulated the cases of 152 individuals with supernu- 
merary digits, of which 86 were males, and 39, or less 
than half, females, the remaining 27 being of unknown 
sex. It should not, however, be overlooked that women 
would more frequently endeavour to conceal a deformity 
of this kind than men. Again, Dr. L. Meyer asserts 
that the ears of man aro more variable in form than 
those of a woman.*’ Lastly the temperature is more 
variable in man than in woman.*® 

T1 e cause of the greater general variability in the 
male sex, than in the female is unknown, except in so 
far as secondary sexual characters are extraordinarily 
variable, and are usually confined to the males ; and, as 
we shall presently see, this fact is, to a certain extent, 
intelligible. Through the action of sexual and natural 
selection male animals have been rendered in very 
many instances widely different from their females; 
but independently of selection the two sexes, from 

^ ‘Proc. Boyal Irish Aca- The conclusions recently 

deiny,’ vol. x. 1868, p. 123. arrived at by Dr. J. Stockton 

‘Massachusetts Medical Hough, on the temperature of 
vol. ii. No. 3, 1868, p. 9. man, are given in the * Pop. 

^ ‘ Archiv ftir Path. A»at. Science Review/ Jan. 1st, 1874- 

und Phys.’ 1871, p. 48?. > flt7. 
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differing constitutionally, tend to vary in a somewhat 
different manner. The female has to expend much 
organic matter in the formation of her ova, whereas 
the male expends much force in fierce contests with 
his rivals, in wandering about in search of the female, 
in exerting his voice, pouring out odoriferous secre- 
tions, &c, : and this expenditure is generally concen- 
trated within a short period. The great vigour of the 
male during the season of love seems often to intensify 
his colours, independently of any marked difference 
from the female.^^ In mankind, and even as low down 
in the organic scale as in the Lepidoptera, the tem- 
perature of the body is higher in the male than in the 
female, accompanied in the case of man by a slower 
pulse.^° On the whole the expenditure of matter and 
force by the two sexes is probably nearly equal, 
though effected in very different ways and at different 
rates. 

From the causes just specified the two sexes can 
hardly fail to differ somewhat in constitution, at least 
during the breeding season ; and, although they may 
beifBubjected to exactly the same conditions, they will 
tend to vary in a different manner. If such variations 
are of no service to either sex, they will not be accu- 
mulated and increased by sexual or natural selection. 

^ Prof. Mantegazza is in- become brightly coloured in the 
dined to believe (‘ Lettera a autumn of their first year. 

Carlo Darwin,’ * Archivio per For mankind, see Dr. J. 

I’Anthropologia,’ 1871, p. 306) Stockton Hough, whose con- 
that ^e bright colours, common elusions are given in the * Pop. 
in so many male animals, are Science Keview,’ 1874, p. 97. 
due to the presence and reten- See Girard’s observations on the 
tion by them of the spermatic Le[)idoptera, as given in the 
fluid ; but this can hardly be ‘ Zoological Record,’ 1869, p 
the case ; for many male birds, 347. 
for instance young pheasants, 
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Nevertheless, they may become permanent if the 
exciting cause acts permanently ; and in accordance 
with a freouent form of inheritance they ’ lay be 
transmitted to that sex alone in which they first 
appeared. In this case the two sexes will come to 
present permanent, yet unimportant, differences of 
character. For instance, Mr. Allen shews that with a 
large number of birds inhabiting the northern and 
southern United States, the specimens from the south 
are darker-coloured than those from the north ; and 
this seems to be the direct result of the difference in 
temperature, light, &c., between the two regions. Now, 
in some few cases, the two sexes of the same species 
appear to have been differently affected ; in the Agelsem 
fhoenic2us the males have had their colours greatly 
intensified in the south ; whereas with Cardinalis 
virginianus it is the females which have been thus 
affected ; with Quiscalus major the females have been 
rendered extremely variable in tint, whilst the males 
reirain nearly uniform.'^^ 

A few exceptional cases occur in various classes of 
animals, in which the females instead of the males have 
acquired well pronounced secondary sexual characters, 
such as brighter colours, greater size, strength, or 
pugnacity. With birds there has sometimes been a 
complete transposition of the ordinary characters 
proper to each sex ; the females having become the 
more eager in courtship, the males remaining com- 
paratively passive, but apparently selecting the more 
attractive females, as we may infer from the results. 
Certain hen birds have thus been rendered more highly 
coloured or otherwise ornamented, as well as more 
“ ‘Mammals and Birds of E. Florid^' pp. 234, 280, 29£u 
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powerful and pugnacious than the cocks ; these charac- 
ters being transmitted to the female offspring alone. 

It may be suggested that in some cases a double 
process of selection has been carried on ; that the 
males have selected the more attractive females, and 
the latter the more attractive males. This process, 
however, though it might lead to the modification of 
both sexes, would not make the one sex different from 
the other, unless indeed their tastes for the beautiful 
differed ; but this is a supposition too improbable to 
be worth considering in the case of any animal, 
excepting man. There are, however, many animals in 
which the sexes resemble each other, both being 
I furnished with the same ornaments, which analogy 
'would lead us to attribute to the agency of sexual 
selection. In such cases it may be suggested with 
more plausibility, that there has been a double or 
mutual process of sexual selection ; the more vigorous 
and precocious females selecting the more attractive 
and vigorous males, the latter rejecting all except the 
more attractive females. But from what we know of 
the Jbabits of animals, this view is hardly probable, for 
the male is generally eager to pair with any female. 
It is more probable that the ornaments common to 
both sexes were acquired by one sex, generally the 
male, and theu transmitted to the offspring of both 
sexes. If, indeed, during a lengthened period the 
males of any species were greatly to exceed the females 
in number, and then during another lengthened period, 
but under different conditions, the reverse were to 
occur, a double, but not simultaneous, process of sexual 
selection might easily be carried on, by which the two 
aexes might be rendered widely different 
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We shall hereafter see that m^y animals exist, of 
which neither sex is brilliantjy coloured or provided ; 
with special or laments, a-id yet the members of both i 
sexes or of one alone have probably acquired simple 
colours, such as white or black, through sexual 
selection. The absence of bright tints or other orna- 
ments may be the result of variations of the right kind 
never having occurred, or of the animals themselves 
having preferred plain black or white. Obscure tints 
have often been developed through natural selection 
for the sake of protection, and the acquirement through 
sexual selection of conspicuous colours, appears to have 
been sometimes checked from the danger thus incurred. 
But in other cases the males during long ages may 
have struggled together for the possession of the 
females, and yet no effect will have been produced, 
unless a larger number of offspring were left by the 
more successful males to inherit their superiority, than 
by the less succossful : and this, as previously shewn, 
depends on many complex contingencies. 

Pexual selection acts in a less rigorous manner than 
natural selection. The latter produces its effects by* 
the life or death at all ages of the more or less success- 
ful individuals. Death, indeed, not rarely ensues from 
the conflicts of rival males. But generallv the less 
successful male merely fails to obtain a female, or 
obtains a retarded and less vigorous female later in the 
season, or, if polygamous, obtains fewer females; so 
that they leave fewer, less vigorotfe, or no offspring. 
In regard to structures acquired through ordinary or 
natural selection, there is in most cases, as long as 
the conditions of life remain the same, a limit to the 
amount of advantageous modification in relation to 
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certain special purposes ; but in regard to structures 
adapted to make one male victorious over another, 
either in fighting or in charming the female, there is 
no definite limit to the amount of advantageous 
modification ; so that as long as the proper variations 
arise the work of sexual selection will go on. This 
circumstance may partly account for the frequent and 
extraordinary amount of variability presented by 
secondary sexual characters. Nevertheless, natural 
selection will determine that such characters shall not 
be acquired by the victorious males, if they would be 
highly injurious, either by expending too much of their 
vital powers, or by exposing them to any great danger. 
The development, however, of certain structures — of 
the horns, for instance, in certain stags — hap been 
carried to a wonderful extreme ; and in some cases to 
an extreme which, as far as the general conditions of 
life are concerned, must be slightly injurious to the 
male. From this fact we learn that the advantages 
which favoured males derive from conquering other 
males in battle or courtship, and thus leaving a 
numerous progeny, are in the long run greater than 
tho^;e derived from rather more perfect adaptation to 
their conditions of life. We shall further see, and it 
could never have been anticipated, that the power to 
charm the female has sometimes been more important 
than the power to conquer other males in battle. 


LAWS OF INHERITANOB. 

In order to understand how sexual selection has 
acted on many animals of many classes, and in the 
course of ages has produced a conspicuous result, it is 
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necessary to bear in mind the laws of inheritance, as 
far as they are known. Two 'distinct elements are 
included under the term “inheritance” — the trans- 
mission, and the development of characters; ^ut as 
these generally go together, the distinction is often 
overlooked. We see this distinction in those characters 
which are transmitted through the early years of life, 
but are developed only at maturity or during old age. 
We see the same distinction more clearly with secon- 
dary sexual characters, for these are transmitted through 
both sexes, though developed in one alone. That they 
are present in both sexes, is manifest when two species, 
having strongly-marked sexual characters, are crossed, 
for each transmits the characters proper to its own 
male and female sex to the hybrid offspring of either 
sex. The same fact is likewise manifest, when 
characters proper to the male are occasionally deve- 
loped in the female when she grows old or becomes 
diseased, as, for instance, when the common hen 
assumes the flowing tail-feathers, hackles, comb, spurs, 
’voic( , and even pugnacity of the cock. Conversely, the 
same thing is evident, more or less plainly, with cas- 
trated males. Again, independently of old age *or 
disease, characters are occasionally transferred from 
the male to the female, as when, in certain breeds of 
the fowl, spurs regularly appear in the young and 
healthy females. But in truth they are simply deve- 
loped in the female ; for in every breed each detail in 
the structure of the spur is transmitted through the 
iemale to her male offspring. Many cases will here- 
alter be given, where the female exhibits, more or less 
Perfectly, characters proper to the male, in whom they 
i^ust have been first developed, and then transferred 
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to the female.,, The converse case of the first develop- 
ment of characters in the female and of transference 
to the male, is less frequent ; it will therefore be well 
to give one striking instance. With bees the pollen- 
collecting apparatus is used by the female alone for 
gathering pollen for the larvm, yet in most of the 
species it is partially developed in the males to whom 
it is quite useless, and it is perfectly developed in the 
males of Bombus or the humble-bee.^^ As not a single 
other Hymenopterous insect, not even the wasp, which 
is closely allied to the bee, is provided with a pollen- 
collecting apparatus, we have no grounds for supposing 
that male bees primordially collected pollen as well as 
the females ; although we have some reason to suspect 
that male mammals primordially suckled their young 
as well as the females. Lastly, in all cases of reversion, 
characters are transmitted through two, three, or 
many more generations, and are then developed under 
certain unknown favourable conditions. This im- 
portant distinction between transmission and develop- 
ment will be best kept in mind by the aid of the 
hypothesis of pangonesis. According to this hypothesis, 
every unit or cell of the body throws off gemmules or 
undeveloped atoms, which are transmitted to tjie off- 
spring of both sexes, and are multiplied by self-division, 
rney may remain undeveloped during the early years 
of life or during successive generations ; and their 
development into units or cells, like those from which 
they were derived, depends on their affinity for, and 
union with other units or cells previously developed in 
the due order of growth. 

” H. MUIler, ‘ Anwendung der Darwin’schen Lehre,* &c. Verlh 
A u. V. Jabrg. xxix. p. 42. 
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Inheritance at eorres'ponding Periods of Life,-— This 
tendency is well established. A new character, ap- 
pearing in a young animal, whether it lasts through- 
out life or is only transient, will, in general, reappear 
in the offspring n<t the same age and last for th same 
time. If, on the other hand, a new character appears 
at maturity, or even during old age, it tends to re- 
appear in the offspring at the same advanced age. 
When deviations from this rule occur, the transmitted 
characters much oftener appear before, than after the 
corresponding age. As I have dwelt on this subject 
sufficiently in another worV® I will here merely give 
two or three instances, for the sake of recalling the 
subject to the reader’s mind. In several breeds of the 
Fowl, the down-covered chickens, the young birds in 
their first true plumage, and the adults differ greatly 
from one another, as well as from their common parent- 
form, the Oallus hanhiva ; and these characters are 
faithfully transmitted by each breed to their offspring 
at the corresponding periods of life. For instance, the 
chickens of spangled Hamburgs, whilst covered with 
do wn, have a few dark spots on the head and rump, but 
are not striped longitudinally, as in many other 
breeds ; in their first true plumage, “ they are beauti- 
fully pencilled,” that is each feather is transversely 
marked by numerous dark bars ; but in their second 
plumage the feathers all become spangled or tipped 
ppith a dark round spot.®* Hence in this breed 

^ ‘ The Variation of Animals “ These facts are given on the 
and Plants under Domestication,’ high authority of a great breeder, 
ii. 1868, p. 75. In the last Mr, Teeh^; see TegetxnefePs 
chapter hut one, the provisional ‘ Poultry fiook,’ 1868, p. 168. 
hypothesis of pangeneais, above On the characters of chiokena of 
alluded to, ig fully explained. different breeds, and on the 

2 A 
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variations have occurred at, and been transmitted to, 
three distinct periods of life. The Pigeon offers a 
more remarkable case, because the aboriginal parent 
species does not undergo any change of plumage with 
advancing age, excepting that at maturity the breast 
becomes more iridescent ; yet there are breeds which 
do not acquire their characteristic colours until they 
have moulted two, three, or four times ; and these 
modifications of plumage are regularly transmitted. 

Inheritance at corresponding Seasons of the Year . — 
^ith. animals in a state of nature, innumerable in- 
stances occur of characters, appearing periodically at 
different seasons. We see this in the horns of the 
stag, and in the fur of arctic animals which becomes 
thick and white^ during the winter. Many birds 
acquire bright colours and other decorations during 
the breeding-season alone, Pallas states, that in 
Siberia domestic cattle and horses become lighter- 
coloured during the winter; and I have myself ob- 
served, and heard of similar strongly marked changes 
of colour, that is, from brownish cream-colour or 
rectdish-brown to a perfect white, in several ponies in 
England. Although I do not know that this tendency 
to change the colour of the coat during different seasons 
is transmitted, yet it probably is so, as all shades of 
^colour are strongly inherited by the horse. Nor is 

breeds of the pigeon, alluded to colour by the horse, see * Yariar 
in the following ]:)aragraph, see tion of Animals, &c., under 
‘Yaiiation of Animals,’ dec., Domestication,’ vol. i. p. 51. 
vol. i. pp. 160, 249 ; vol. ii. p. 77. Also vol. ii. p. 71, for a general 

“ ‘Novaa species Quadrupe- discussion on ‘Inheritance as 
dum e Glirium ordine,’ 1778, limited by Sex.’ 
p. 7. On the transmission of 
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this form of inheritance, as limited by the seasons, 
more remarkable than its limitation by, age or sei„ 

Inheritance as Limited hy Sex, — The equal trans- 
mission of characters to both sexes is the commonest 
form of inheritance, at least with those animals which 
do not present strongly-marked sexual differences, and 
indeed with many of these. But characters are some- 
what commonly transferred exclusively to that sex, in 
which they first appear. Ample evidence on this head 
has been advanced in my work on ‘ Variation under 
Domestication,* but a few instances may here be given. 
There are breeds of the sheep and goat, in which the 
horns of the male differ greatly in shape from those of 
the female ; and these differences, acquired under 
domestication, are regularly transmitted to the same 
Bex. As a rule, it is the females alone in cats which 
are tortoise-shell, the corref'ponding colour in the males 
being rusty-red. With most breeds of the fowl, the 
characters proper to each sex are transmitted to the 
same s ^x alone. So general is this form of transmis- 
sion that it is an anomaly when variations in certain 
breeds are transmitted equally to both sexes. Thei% 
are also certain sub-breeds of the fowl in which the 
males can hardly be distinguished from one another, 
whilst the females differ considerably in colour. The 
sexes of the pigeon in the parent-species do not differ 
in any external character; nevertheless, in certain 
domesticated breeds the male is coloured differently 
ii’om the female.^® The wattle in the English Carrier 

Dr. Chapuis, *Le Pigeon See, also, on similar differences 
^cyagenr Beige,’ 1865, p. 87. in certain breeds at Modena, * Le 
boitard et Oorbid, ‘ Les Pigeons variazioni dei Colombi domes- 
d« Volike,* Ac., 1824, p. 173. tici,’ d«l Paolo Bouizai, 1878. 
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pigeon, and the erop in the Pouter, are more highly 
developed im the male than in the female; and al- 
though theie characters have been gained through 
long-continued selection by man, the slight diiOferences 
between the sexes are wholly due to the form of 
inheritance which has prevailed ; for they have arisen, 
not from, but rather in opposition to, the wish of the 
breeder. 

Most of our domestic races have been formed by the 
accumulation of many slight variations ; and as some 
of the successive steps have been transmitted to one 
sex alone, and some to both sexes, we find in the 
different breeds of the same species all gradations 
between great sexual dissimilarity and complete simi- 
larity. Instances have already been given with the 
breeds of the fowl and pigeon, and under iiature 
analogous cases are common. With animals under 
domestication, but whether in nature I will not venture 
to say, one sex may lose characters proper to it, and 
may thus come somewhat to resemble the opposite 
sex ; for instance, the males of some breeds of the fowl 
have lost their masculine tail-plumes and hackles. 
6n the other hand, the differences between the sexes 
may be increased under domestication, as with merino 
sheep, in which the ewes have lost their horns. Again, 
characters proper to one sex may suddenly appear in 
the other sex ; as in those sub-breeds of the fowl in 
which the hens acquire spurs whilst young ; or, as in 
certain Polish sub-breeds, in which the females, as 
there is reason to believe, originally acquired a crest, 
and subsequently transferred it to the males. All 
these oases are intelligible on the hypothesis of pan- 
genesis ; for they depend on the gemmules of certain 
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parts, although present in both sexos, becoming, 
through the influence ef domestication, either dormant 
or developed in either sex. 

There is ore difficult question which it wi’l be 
convenient to defer to a future chapter; namely, 
whether a character at first developed in both sexes, 
^ould through selection be limited in its development 
to one sex alcne. If, for instance, a breeder observed 
iiiat some of his pigeons (of which the characters are 
usually transferred in an equal degree to both sexes) 
varied into pale blue, could he by long-continued 
selection make a breed, in which the males alone should 
be of this tint, whilst the females remained unchanged ? 
I will here only say, that this, though perhaps not 
impossible, would be extremely difficult ; for the 
natural result of breeding from the pale-blue males 
would be to change the whole stock of both sexes to 
this tint. If, however, variations of the desired tint 
appeared, which were from the first limited in their 
development to the male sex, there would not be the 
least difficulty in making a breed with the two sexes 
of a different colour, as indeed has been effected with 
a Belgian breed, in which the males alone are streaked 
with black. In a similar manner, if any variation 
appeared in a female pigeon, which was from the first 
sexually limited in its development to the females, it 
would be easy to make a breed with the females alone 
thus characterised ; but if the variation was not thus 
originally limited, the process would be extremely 
difficult, perhaps impossible.^^ 

Since the publication of the (the * Field,* Sept. 1872) from so 

first e<.iition of this work, it has experienced a breeder as Mr. 

Ijeen highly satisfactory to^'me Tegetmeier. After describing 

fo find the following remarks some curious oases in pigeons, 
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On the Relation between the Period of Development of 
a Character and its Transmission to one Sex or to both 
Sexes, — Why certain characters should be inherited by 
both sexes, and other characters by one sex alone, 
namely by that sex in which the character first 
appeared, is in most cases quite unknown. We cannot 
even conjecture why with certain sub-breeds of the 
pigeon, black striae, though transmitted through the 
female, should be developed in the male alone, whilst 
every other character is equally transferred to both 
sexes. Why, again, with cats, the tortoise-shell colour 
should, with rare exceptions, be developed in the 
female alone. The very same character, such as 
deficient or supernumerary digits, colour-blindness, 
&c., may with mankind be inherited by the males 
alone of one family, and in another family by the 
females alone, though in both cases transmitted through 
the opposite as well as through the same sex.®® Al- 
though we are thus ignorant, the two following rules 
seem often to hold good — that variations which first 
appear in either sex at a late period of life, tend to be 
developed in the same sex alone; whilst variations 
which first appear early in life in either sex tend to be 
developed in both, sexes. I am, however, far from 
supposing that this is the sole determining cause. As 


of the transmission of colour by 
one sex alone, and the forma- 
tion of a sub-breed with this 
character, he says : ** It is a 
“ singular circumstance that Mr. 
** Darwin should have suggested 
“the possibility of modifying 
“ the sexual colours of birds by 
“ a course of artificial selection. 


“When he did so, he was in 
“ ignorance of these facts that I 
“ have related ; but it is remark- 
“ able how very closely he sug- 
“gested the right method of 
“ procedure.’’ 

“ References are given in my 
‘Variation of Animals under 
Domestication,’ vol. ii. p. 72. 
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I have not elsewhere discussed this subject, und as it # 
has an important bearing on sexual selection, I must 
here enter into lengthy and somewhat intricate 
details. 

It is in itself probable that any character appearing 
at an early age would tend to be inherited equally by 
both sexes, for the sexes do not differ much in consti- 
tution before the power of reproduction is gained. On 
the other hand, after this power has been gained and 
the sexes have come to differ in constitution, the 
gemmules (if I may again use the language of pan- 
genesis) which are cast off from each varying part in 
the one sex would be much more likely to possess the 
proper affinities for uniting with the tissues of the 
same sex, and thus becoming developed, than with 
those of the opposite sex, 

I was first led to infer that a relation of this kind 
exists, from the fact that whenever and in whatever 
manner the adult male differs from the adult female, 
he differs in the same manner from the young of both 
sexes. The generality of this fact is quite remarkable : 
it holds good with almost all mammals, birds, arqjphi- 
bians, and fishes ; also with many crustaceans, spiders, 
and some few insects, such as certain orthoptera and 
libellulae. In all these cases the variations, through 
the accumulation of which the male acquired his proper 
masculine characters, must have occurred at a some- 
what late period of life ; otherwise the young i^ales 
would have been similarly characterised; and con- 
formably with our rule, the variations are transmitted 
to and developed in the adult males alone. When, on 
the other hand, the adult male closely resembles the 
young of both sexes (these, with rare exceptions, being 
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alike), he generally resembles the adult female ; and in 
most of these cases the variations through which the 
young and old acquired their present characters, 
probably occurred, according to our rule, during youth. 
But there is here room for doubt, for characters are 
sometimes transferred to the offspring at an earlier 
age than that at which they first appeared in the 
parents, so that the parents may have varied when 
adult, and have transferred their characters to their 
offspring whilst young. There are, moreover, many 
animals, in which the two sexes closely resemble each 
other, and yet both differ from their young ; and here 
the characters of the adults must have been acquired 
late in life ; nevertheless, these characters, in apparent 
contradiction to our rule, are transferred to both s''xes. 
We must not, however, overlook the possibility or even 
probability of successive variations of the same nature 
occurring, under exposure to similar conditions, simul- 
taneously in both sexes at a rather late period of life ; 
and in this case the variations would be transferred to 
the offspring of both sexes at a corresponding late age ; 
and^ there would then be no real contradiction to the 
rule that variations occurring late in life are transferred 
exclusively to the sex in which they first appeared. 
This latter rule seems to hold true more generally than 
the second one, namely, that variations which occur in 
either sex early in life tend to be transferred to both 
sexes. As it was obviously impossible even to estimate 
in how large a number of cases throughout the animal 
kmicdDm these two propositions held good, it occurred 
to uio to investigate some striking or crucial instances, 
and to rely on the result. 

An excellent case for investigation is afforded by the 
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Deer family. In all the species, but one, the horns 
are developed only in the males, though ceitainly 
transmitted through the females, and capable of ab- 
normal develop nent in them. In the reindeer, or the 
other hand, the female is provided with horns; so that 
in this species, the horns ought, according to our rule, 
to appear early in life, long before the two sexes are 
mature and have come to differ much in constitution. 
Ill all the other species the horns ought to appear later 
in life, which would lead to their development in that 
sex alone, in which they first appeared in the progeni- 
tor of the whole Family. Now in seven species, 
belonging to distinct sections of the family and 
inhabiting different regions, in which the stags alone 
bear horns, I find that the horns first appear at periods, 
varying from nine months after birth in the roebuck, 
to ten, twelve or even more months in the stags of the 
six other and larger species.®® But with the reindeer 
the case is widely different ; for, as I hear from Prof. 
Nilsson, who kindly made special enquiries for me in 
Lapland, the horns appear in the young animals within 
four or five weeks after birth, and at the same time ^n 
both sexes. So that here we have a structure, deve- 
loped at a most unusually early age in one species of 
the family, and likewise common to both sexes in this 
one species alone. 

I am much obliged to Mr. alces of N. America, see ‘ Land 
Cupples for having made en- and Water,’ 1868, pp. 221 and 
quiries for me in regard to the 254 ; and for the 0, Virginiomun 
Ivoebuck and Red Deer of and strongyloceros of the same 
Scotland from Mr. Robertson, continent, see J. D. Caton, in 
tLe experienced head-forester to ‘ Ottawa Acad, of Nat. Sc.’ 1868, 
the Marquis of Breadalbane. In p. 13. For Oervus Mdi of Fegu, 
regard to Fallow-deer, I have to see Lieut. Beavan, * Proc. Zoolog. 
thank Mr. Eyton and others for Soc.’ 1867, p. 762. 
information. For the Cervtts 
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In several kinds of antelopes, only the males are 
provided with horns, whilst in the greater number 
both sexes bear horns. With respect to the period of 
development, Mr. Blyth informs me that there was at 
one time in the Zoological Gardens a young koodoo 
{Ant 8trepsiceros)y of which the males alone are horned, 
and also the young of a closely-allied species, the eland 
{Ant oreas), in which both sexes are horned. Now it 
is in strict conformity with our rule, that in the young 
male koodoo, although ten months old, the horns were 
remarkably small, considering the size ultimately 
attained by them ; whilst in the young male eland, 
although only three months old, the horns were already 
very much larger than in the koodoo. It is also a 
noticeable fact that in the prong-horned antelope,^® 
only a few of the females, about one in five, have horns, 
and these are in a rudimentary state, though sometimes 
above four inches long ; so that as far as concerns the 
possession of horns by the males alone, this species is 
in an intermediate condition, and the horns do not 
appear until about five or six months after birth. 
Therefore in comparison with what little we know of 
thb development of the horns in other antelopes, and 
from what we do know with respect to the horns of 
deer, cattle, &c., those of the prong-horned antelope 
appear at an intermediate period of life, — that is, not 
very early, as in cattle and sheep, nor very late, as in 
the larger deer and antelopes. The horns of sheep, 
goats, and cattle, which are well developed in both 
sexes, though not quite equal in size, can be felt, or 

Antihcapra Americana. 1 hia paper in ‘ Proc. Zoolog. Soc.’ 
have to thank Dr. Canfield for 1866, p. 109. Also Owen, 
information with respect to the ‘ Anatomy of Vertebrates,’ vol, 
horns of the female : see also iii. p. 627. 



SEXUAIi SELECTION. 


868 


ohap. vin. 


even seen, at birth or soon afterwards.'^* Our rule, 
however, seems to fail in some iibreeds of sheep, for 
instance merinos, in which the rams alone are horned ; 
for I cannot find on enquiry,*^ that the hornB are 
developed later in life in this breed than in ordinary 
sheep in which both sexes are horned. But with 
domesticated sheep the presence or absence of horns is 
not a firmly fixed character ; for a certain proportion 

the merino ewes bear small horns, and some of the 
rams are hornless ; and in most breeds hornless ewes 
are occasionally produced. 

Dr. W. Marshall has lately made a special study of 
the protuberances so common on the heads of birds, 
and he comes to the following conclusion ; — that with 
those species in which they are confined to the males, 
they are developed late in life ; whereas with those 
species in which they are common to the two sexes, 
they are developed at a very early period. This is 
certainly a striking confirmation of my two laws of 
inheritance. 

In most of the species of the splendid family of the 


1 have been assured that 
the horns of the sheep in North 
Wales can always be felt, and 
are. sometimes even an inch in 
length, at birth. Youatt says 
(‘ CattkV 1834, p. 277), that the 
I'rominence of the frontal bone 
in cattle penetrates the cutis 
at birth, and that the homy 
matter is soon formed over it. 

I am greatly indebted to 
Pr(4. Victor Cams for having 
made, enquiries for me, from the 
highest authorities, witli respect 
to the merino sheep of Saxony, 
tin the Guinea coast of Africa 
there is, however, a breed of sheep 


in which, as with merinos, the 
rams alone bear horns ; and^r. 
Winwood Beade informs me 
that in one case observed by 
him, a young ram, bom on 
Feb. 10th, first shewed horns 
on March 6th, so that in this 
instance, in conformity with 
rule, the development of the 
horns occurred at a later period 
of life than in Welsh sheep, in 
which both sexes are homed. 

‘ Ueber die kndchemen 
Schaclelhbcker der Vbgel* in tiie 
* Niederiandischen Archiv fiir 
Zoologie,’ Band 1. Heft 2, 1872. 
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Pheasants, the males differ conspicuonsly from the 
females, and they acquire their ornaments at a rather 
late period of life. The eared pheasant (OrossoptUon 
av/ritum)j however, offers a remarkable exception, for 
both sexes possess the fine caudal plumes, the large 
ear-tufts and the crimson velvet about the head; I 
find that all these characters appear very early in life 
in accordance with rule. The adult male can, how- 
ever, be distinguished from the adult female by the 
presence of spurs ; and conformably with our rule, 
these do not begin to be developed before the age of six 
months, as I am assured by Mr. Bartlett, and even at 
this age, the two sexes can hardly be distinguished/^ 
The male and female Peacock differ conspicuously from 
each other in almost every part of their plumage, 
except in the elegant head-crest, which is common to 
both sexes ; and this is developed very early in life, 
long before the other ornaments, which are confined to 
the male. The wild-duck offers an analogous case, for 
the beautiful green speculum on the wings is common 
to both sexes, though duller and somewhat smaller in 
thq^ female, and it is developed early in life, whilst the 
curled tail-ioathers and other ornaments of the male 
are developed later.^® Between such extreme cases of 

^ In the common peacock compared on April 23rd, 1869, 
{Pavo crUtatus) the male alone there was no difference in the 
possesses spurs, whilst both sexes development of the spurs. The 
of the Java Peacock (P, muiicm) itipnrs, however, were as yet re- 
oflfer the unusual case of beinf? presented merely by slight knobs 
furnished with spurs. Hence I or eievations. 1 presume timt I 
fully expected that in the latter should have been informed if 
species they would have been any difference In the rate of 
developed earlier in life than in development had been observed 
the common peacock ; but M. subsequently. 

Hegt of Amsterdam informs me, ^ In some other species of 
that with young birds of the the Duck family the speculum 
previous year, of both species, differs in a greater tiegree in the 
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close sexnal resemblance and wide dissimilarity, as 
those of the Crossoptilon and peacock, many inter- 
mediate ones could be given, in which the characters 
follow our two rules in their order of development. 

As most insects emerge from the pupal state in a 
mature condition, it is doubtful whether the period of 
development can determine the transference of their 
characters to one or to both sexes. But we do not 
know that the coloured scales, for instance, in two 
species of butterflies, in one of which the sexes difier in 
colour, whilst in the other they are alike, are developed 
at the same relative age in the cocoon. Nor do we 
know whether all the scales are simultaneously deve- 
loped on the wings of the same species of butterfly, in 
which certain coloured marks are confined to one sex, 
whilst others are common to both sexes. A difference 
of this kind in the period of development is not so 
improbable as it may at first appear ; for with the 
Orthoptera, which assume their adult state, not by a 
single metamorphosis, but by a succession of moults, 
the young males of some species at first resemble 
the females, and acquire their distinctive masculine 


two sexes ; but 1 have not been 
able to discover whether its full 
development occurs later in life 
in the males of such species, 
than in the male of the common 
duck, as ought to be the case 
according to our rule. With 
the allied MerguB cucullatuB we 
have, however, a case of this 
kind : the two sexes differ con- 
tipiouously in general plumage, 
and to a coniiderable degree in 
^ •peculum, which ii pure 


white in the male and greyish- 
white in the female. Now the 
young males at first entirely 
resemble the females, and have a 
greyish-white speculum, which 
becomes pure white at an earlier 
age than that at which the adult 
male acquires his other and 
more strongly-marked sexual 
differences : see Audubon, * Or- 
nithological Biography,’ vol. iii, 
18«5, pp. 249-2i0. 
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characters only at a later moult. Strictly analogous 
cases occur at the successive moults of certain male 
crustaceans. 

We have as yet considered the transference of 
characters, relatively to their period of development, 
only in species in a natural state ; we will now turn to 
domesticated animals, and first touch on monstrosities 
and diseases. The presence of supernumerary digits, 
and the absence of certain phalanges, must he deter- 
mined at an early embryonic period — the tendency to 
profuse bleeding is at least congenital, as is probably 
colour-blindness — yet these peculiarities, and other 
similar ones, are often limited in their transmission to 
one sex ; so that the rule that characters, developed at 
an early period, tend to be transmitted to both sexes, 
here wholly fails. But this rule, as before remarited, 
does not appear to be nearly so general as the converse 
one, namely, that characters which appear late in life 
in one sex are transmitted exclusively to the same sex. 
From the fact of the above abnormal peculiarities be- 
coming attached to one sex, long before the sexual func- 
tions are active, we may infer that there must be some 
difference between the sexes at an extremely early age. 
With respect to sexually-limited diseases, we know too 
little of the period at which they originate, to draw 
any safe conclusion. Gout, however, seems to fall 
under our rule, for it is generally caused by intemper- 
ance during manhood, and is transmitted from the 
father to his sons in a much more marked manner than 
to his daughters. 

In the various domestic breeds of sheep, goats, and 
cattle, the males differ from their respective females in 
the shape or development of their horns, forehead, 
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mane, dewlap, tail, and hump on thi shoulders ; and 
these peculiarities, in accordance with our rule, are not 
fully deyeloped until a rather late period of life! The 
Bexes of dogs do not differ, except that in certain 
breeds, especially in the Scotch deer-hound, the male 
is much larger and heavier than the female ; and, as 
we shall see in a future chapter, the male goes on 
increasing in size to an unusually late period of life, 
which, according to rule, will account for his increased 
size being transmitted to his male offspring alone. On 
the other hand, the tortoise-shell colour, which is con- 
fined to female cats, is quite distinct at birth, and this 
case violates the rule. There is a breed of pigeons in 
which the males alone are streaked with black, and the 
streaks can be detected even in the nestlings ; but they 
become more conspicuous at each successive moult, so 
that this case partly opposes and partly supports the 
rule. With the English Carrier and Pouter pigeons, 
the full development of the wattle and the crop occurs 
rather late in life, and conformably with the rule, 
these characters are transmitted in full perfection to 
the lujiles alone. The following cases perhaps come with- 
in the class previously alluded to, in which both seaes 
have varied in the same manner at a rather late period 
of life, and have consequently transferred their new 
characters to both sexes at a corresponding late period ; 
and if bo, these cases are not opposed to our rule :■ — 
there exist sub-breeds of the pigeon, described by 
Neumeister,*® in which both sexes change their colour 
during two or three moults (as is likewise the case 
with the Almond Tumbler), nevertheless, these changes, 

*" ‘Das Gauze der Tauben- see Dr. Ohapuis, ‘Le pigeon 
sjuclit,’ 1837, s. 21, 21. For the voyageur Beige,* 1866, p, 87. 
cii.se of the streaked pigeons, 
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though occurring rather late in life, are common to 
both sexes. One variety of the Canary-bird, namely 
the London Prize, offers a nearly analogous case. 

With the breeds of the Fowl the inheritance of 
various characters by one or both sexes, seems generally 
determined by the period at which such characters are 
developed. Thus in all the many breeds in which the 
adult male differs greatly in colour from the female, 
as well as from the wild parent-species, he differs also 
from the young male, so that the newly-acquired 
characters must have appeared at a rather late period 
of life. On the other hand, in most of the breeds in 
which the two sexes resemble each other, the young 
are coloured in nearly the same manner as their 
parents, and this renders it probable that their 
colours first appeared early in life. We have instances 
of this fact in all black and white breeds, in which the 
young and old of both sexes are alike ; nor can it be 
maintained that there is something peculiar in a black 
or white plumage, which leads to its transference to 
both sexes ; for the males alone of many natural 
species are either black or white, the females being 
differently coloured. With the so-called Cuckoo sub- 
breeds of the fowl, in which the feathers are trans- 
versely pencilled with dark stripes, both sexes and the 
chickens are coloured in nearly the same manner. 
The laced plumage of the Sebright bantam is the same 
in both sexes, and in the young chickens the wing- 
feathers are distinctly, though imperfectly laced. 
Spangled Hamburgs, however, offer a partial excep- 
tion; for the two sexes, though not quite alike, 
resemble each other more closely than do the sexes of 
the aboriginal parent-species; yet they acquire their 
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characteristic plumage late in life, for the chickens are 
distinctly pencilled. With respect to other characters 
besides colour, in the wild-parent species and in most 
of the domestie bieeds, the males alone possess a well- 
developed comb ; but in the young of the Spanish fowl 
it is largely developed at a very early age, and, in 
accordance with this early development in the male, it 
is of unusual size in the adult female. In the Game 
breeds pugnacity is developed at a wonderfully early 
age, of which curious proofs could be given ; and this 
character is transmitted to both sexes, so that the hens, 
from their extreme pugnacity, are now generally 
exhibited in separate pens. With the Polish breeds 
the 1 ony protuberance of the skull which supports the 
crest is partially developed even before the chickens 
are hatched, and the crest itself soon begins to grow, 
though at first feebly ; and in this breed the adults 
of both sexes are characterised by a great bony pro- 
tuberance and an immense crest. 

Filially, from what we have now seen of the relation 
which exists in many natural species and domesticated 
races, between the period of the development of th^ir 
characters and the manner of their transmission — for 
example, the striking fact of the early growth of the 
horns in the reindeer, in which both sexes bear horns, 
in comparison with their much later growth in the 
other species in which the male alone bears horns — we 
J^ay conclude that one, though not the sole cause of 

For full particulars and re- 256. In regard to the higher 
leretices on all these points re- animals, the sexual differences 
Kpecting the several breeds of which have arisen under domesti- 
ino Fowl, see ‘ Variation of cation are described in the same 
Animals and Plants under work under the head of each 
domestication,’ toL 1. pp. 260, species. 

2 B 
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characters being exclusively inherited by one sex, is 
their development at a late age. And secondly, that 
one, though apparently a less eflScient cause of 
characters being inherited by both sexes, is their deve- 
lopment at an early age, whilst the sexes differ but 
little in constitution. It appears, however, that some 
difference must exist between the sexes even during a 
very early embryonic period, for characters developed 
at this age not rarely become attached to one sex. 

Summary and concluding remarks . — From the fore- 
going discussion on the various laws of inheritance, we 
learn that the characters of the parents often, or even 
generally, tend to become developed in the offspring of 
the same sex, at the same age, and periodically at the 
same season of the year, in which they first appeared 
in the parents. But these rules, owing to unknown 
causes, are far from being fixed. Hence during the 
modification of a species, the successive changes may 
readily be transmitted in different ways ; some to one 
sex, and some to both ; some to the offspring at one 
a^e, and some to the offspring at all ages. Not only 
are the laws of inheritance extremely complex, but so are 
the causes which induce and govern variability. Tlie 
variations thus induced are preserved and accumulated 
by sexual selection, which is in itself an extremely 
complex affair, depending, as it does, on the ardour 
in love, the courage, and the rivalry of the males, as 
11 as on the powers of perception, the taste, and will 
of the female. Sexual selection will also be largely 
dominated by natural selection tending towards the 
general welfare of the species. Hence the manner in 
which the individuals of either or both sexes have been 
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affected through (sexual selection cannot fail to bo com- 
plex iu the highest degree. 

When variations occur late in life in one sex, and 
are transmitted to the same sex at the same ag the 
other sex and the young are left unmodified. When 
they occur late in life, but are transmitted to both sexes 
at the same age, the young alone are left unmodified. 
Variations, however, may occur at any period of life in 
ooe sex or in both, and he transmitted to both sexes at 
all ages, and then all the individuals of the species are 
similarly modified. In the following chapters it will be 
seen that all these cases frequently occur in nature. 

Sexual selection can never act on any animal before 
the age for reproduction arrives. From the great 
eagcj ness of the male it has generally acted on this sex 
and not on the females. The males have thus become 
provided with weapons for fighting with their rivals, 
with organs for discovering and securely holding the 
female, and for exciting or charming her. When the 
Boxes differ in these respects, it is also, as we have 
seen an extremely general law that the adult male 
difl’ers more or less from the young male ; and we mmy 
concludo from this fact that the successive variations, 
by which the adult male became modified, did not 
generally occur much before the ago for reproduction. 
Whenever some or many of the variations occurred 
early in life, the young males would partake mor^e or 
less of the characters of the adult males ; and differ- 
ences of this kind between the old and young males may 
be observed in many species of animals. 

It is probable that young male animals have often 
tended to vary in a manner which would not only have 
been of no use to them at an early age, but would have 
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been actually injurious — as by acquiring bright colours, 
which would render them conspicuous to their enemies, 
or by acquiring structures, such as great horns, which 
would expend much vital force in their development. 
Variations of this kind occurring in the young males 
would almost certainly be eliminated through natural 
selection. With the adult and experienced males, on 
the other hand, the advantages derived from the acquisi- 
tion of such characters, would more than counterbalance 
some exposure to danger, and some loss of vital force. 

As variations which give to the male a better chance 
of conquering other males, or of finding, securing, or 
charming the opposite sex, would, if they happened to 
arise in the female, be of no service to her, they would 
not be preserved in her through sexual selection We 
have also good evidence with domesticated animals, 
that variations of all kinds are, if not carefully selected, 
soon lost through intercrossing and accidental deaths. 
Consequently in a state of nature, if variations of the 
above kind chanced to arise in the female line, and to 
be transmitted exclusively in this line, they would be 
e:^tremely liable to be lost. If, however, the females 
varied and transmitted their newly acquired characters 
to their offspring of both sexes, the characters which 
were advantageous to the males would be preserved by 
them through sexual selection, and the two sexes would 
in consequence be modified in the same manner, al- 
tholgh such characters were of no use to the females : 
but I shall hereafter have to recur to these more 
intricate contingencies. Lastly, the females may 
acquire, and apparently have often acquired by trans- 
ference, characters from the male sex. 

As variations occurring late in life, and transmitted 
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to one sex alone, have incessantly been taken advantage 
of and acenmulated throngh sexnal. sel'i^ction in relation 
to the reproduction of the species ; therefore it appears, 
at first sight, ah unaccountable fact that si ailar 
variations have not frequently been accumulated 
through natural selection, in relation to the ordinary 
habits of life. If this had occurred, the two sexes 
would often have been differently modified, for the 
Hake, for instance, of capturing prey or of escaping 
from danger. DiiOferences of this kind between the 
two sexes do occasionally occur, especially in the lower 
classes. But this implies that the two sexes follow 
different habits in their struggles for existence, which 
is a rare circumstance with the higher animals. The 
case, however, is widely different with the reproductive 
functions, in which respect the sexes necessarily differ. 
For variations in structure which are related to these 
functions, have often proved of value to one sex, and 
from having arisen at a late period of life, have been 
transmitted to one sex alone; and such variations, thus 
prese rved and transmitted, have given rise to secondary 
sexual characters. • 

In the following chapters, I shall treat of the 
secondary sexual characters in animals of all classes, 
and shall endeavour in each case to apply the principles 
explained in the present chapter. The lowest classes 
will detain us for’^'a very short time, but the higher 
animals, especially birds, must be treated at consider- 
able length. It should be borne in mind that for 
i ejtsons already assigned, I intend to give only a few 
iUustrative instances of the innumerable structures by 
tbe aid of which the male finds the female, or, when 
found, holds hei^ On the other hand, all structures 
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and instincts by the aid of which the male conquers 
other males, and by which he allures or excites the 
female, will be fully discussed, as these are in many 
ways the most interesting, 

/Supplement on the proportional mmhers of the two sexez 
in animals belonging to various classes. 

As no one, as far aa 1 can discover, has paid atten- 
tion to the relative numbers of the two sexes through- 
out the animal kingdom, I will here give such materials 
as I have been able to collect, although they are 
extremely imperfect. They consist in only a few 
instances of actual enumeration, and the numbers are 
not very large. As the proportions are known with 
certainty only in mankind, I will first give then* as a 
standard of comparison. 

Man . — In England during ten years (from 1857 to 
1866) the average number of children born alive yearly 
was 707,120, in the proportion of 104*5 males to 100 
females. But in 1857 the male births throughout 
England were as 105*2, and in 1865 as 104 0 to 100 
Looking to separate districts, in Buckinghamshire 
(where about 5000 children are annually born) the mean 
proportion of male to female births, during the whole 
period of the above ten years, was as 102*8 to 100 ; 
whilst in N. Wales (where the average annual births 
are 12,873) it was as high as 106*2 to 100. Taking a 
still smaller district, viz., Kutlandshire (where the 
annual births average only 739), in 1864 the male 
births were as 114*6, and in 1862 as only 97*0 to 100 ; 
but even in this small district the average of the 7385 
births during the whole ten years, was ^jas 104*5 to 100; 
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that is in the same ratio as throughout England/* 
The proportions are sometimes slightly disturbed by 
unknown causes?; thus Prof. Faye states ‘‘ that in some 
“districts of Nc'^way there has been during a decernial 
“ period a steady deficiency of boys, whilst in others 
“the opposite condition has existed.’* In France 
during forty-four years the male to the female births 
have been as ^06*2 to 100; but during this period it 
has occurred five times in one department, and six times 
in another, that the female births have exceeded the 
males. In Kussia the average proportion is as high as 
108 9, and in Philadelphia in the United States as 110*5 
to 100/® The average for Europe, deduced by Bickes 
from about seventy million births, is 106 males to 100 
females. On the other hand, with white children born 
at the Cape of Good Hope, the proportion of males is so 
low as to fluctuate during successive years between 90 
and 99 males for every 100 females. It is a singular 
fact that with Jews the proportion of male births is 
decidedly larger than with Christians : thus in Prussia 
the pioportion is as 113, in Breslau as 114, and in 
Livonia as 120 to 100 ; the Christian births in thege 
countries being the same as usual, for instance, in 
Livonia as 104 to 100.®® 


** ‘ Twenty-ninth Annual Re- 
port of the Ri ^ibtiar-Qeneral for 
18G?).’ In this report (p. xii.) 
^ special decennial table is 
given. 

For Norway and Russia, 
tjeo abstr^t of Prof. Faye’s re- 
swnclicB, in ‘ British and Foreign 
rledico-Chirurg. Review,’ April, 
1867, pp. 343^ 345 , For France, 
tbc Aiinuaire pour I’An 1867,’ 
P* ^13. Kor i^hiladalphia, Dr. 


Stockton Hough, ‘ Social Science 
Assoc,’ 1874. For the Cape of 
Good Hope, Quetelet as quoted 
by Dr. H. H. Zouteveen, in the 
Dutch Translation of this work 

i vol. i. p. 417), where much in- 
brmation is given on the pro- 
portion of the sexes. 

In regard to the Jews, see 
M. Thury, ‘ La Lol de Produc- 
tion des Sexes,’ 1863, p. 26. 
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Prof. Faye remarks that ‘'a still greater preponder- 
‘‘ ance of males would be met with, if death struck both 
sexes in equal proportion in the womb and during 
“ birth. But the fact is, that for every 100 still-born 
females, we have in several countries from 134*6 to 
“ 144'9 still-born males. During the first four or five 
years of lift , also, more male children die than females, 
for example in England, during the first year, 126 
‘‘ boys die for every 100 girls — a proportion which in 
“France is still more unfavourable.”*^^ Dr. Stockton- 
Hough accounts for these facts in part by the more 
frequent defective development of males than of females. 
We have before seen that the male sex is more 
variable in structure than the female ; and variations 
in important organs would generally be injunous 
But the size of the body, and especially of the head, 
being greater in malo than female infants is another 
cause : for the males are thus more liable to be injured 
during parturition. Consequently the still-born males 
are more numerous ; and, as a highly competent judge, 
Dr, Crichton Browne, believes, male infants often 

‘British and Foreign Me- “both sexes are alike, seems to 
dico-Ohimrg. Keview,’ April, “j)rove that the higher male 
1867, p. 343. Dr. Stark also “death-rate is an impressed, 
remarks (‘Tenth Annual Be- “natural, and constitutional 
port of Births, Deaths, in “ peculiarity due to sex done,” 
Scotland,* 1867, p. xxviii.) that “ ‘ West Biding Lunatic 
“ These examples may sulhee to Asylum Beports,’ vol. i. 1871, 
“ show that, at almost every p. 8. Sir J. Simpson has proved 
“ stage of life, the males in that the head of the male infant 
“ Scotland have a greater lia- exceeds that of the female by 
“ bility to death and a higher 3-8ths of an inch in circumfer- 
“ death-rate than the females, ence, and by l-8th in transverse 
“The fact, however, of this diameter. Quetelet has shown 
“ peculiarity being most strongly that womaii is born smaller than 
“ developed at that infantile man ; see Dr. Duncan, * Fecun- 
“ period of life when the dress, dity. Fertility, Sterility,’ 1871, 
** Ibod, and general treatment of p. 382. 
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suffer in health for some years aft r oirth. Owing to 
this excess in the death-rate of male children, both 
at birth and for some time bubseqnently, and owirig to 
the exposure of grown men to various dangers, and to 
their tendency to emigrate, the females in all old- 
settled countries, where statistical records have been 
kept/^ are found to preponderate considerably over 
the males. 

It seems at first sight a mysterious fact that in 
difierent nations, under different conditions and cli- 
mates, in Naples, Prussia, Westphalia, Holland, France, 
England and the United States, the excess of male over 
female births is less when they are illegitimate than 
when legitimate.^^ This has been explained by 
different writers in many different ways, as from the 
mothers being generally young, from the large pro- 
portion of first pregnancies, &c. But we have seen 
that male infants, from the large size of their heads, 
suffer more than female infants during parturition ; 
and as the mothers of illegitimate children must be 
mo«e liable than other women to undergo bad labours, 
from various causes, such as attempts at concealment 
by tight lacing, hard work, distress of mind, &c., their 
male infants would proportionably suffer. And this 
probably is the most efficient of all the causes of the 
proportion of males to females born alive being less 
amongst illegitimate children than amongst the legiti- 
mate. With most animals the greater size of the adult 

“ With the savage Guarauys “ Babbage, ‘ Edinburgh Jour- 
of Paraguay, according lo the nal of (Science,* 1829, vol. i. p. 
accurate Azara (‘ Voyages dans 88 ; also p. 90, on still-born 
r Am^rique merid.* tom. ii. 1809, children. On illegitimate child- 
p. 60, 179), the women are to ren ^in England, see * lieport of 
the men in the proportion of 14 liegistrar-Generid for 1866 * 
to 13, p, xv. 
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male than of the female, is due to the stronger males 
having conquered the weaker in their struggles for the 
possession of the females, and no doubt it is owing to 
this fact that the two sexes of at least some animals 
differ in size at birth. Thus we have the curious fact 
that we may attribute the more frequent deaths of 
male than female infants, especially amongst the ille- 
gitimate, at least in part to sexual selection. 

It has often been supposed that the relative age of 
the two parents determines the sex of the offspring ; 
and Prof. Leuckart®® has advanced what he considers 
sufficient evidence, with respect to man and certain 
domesticated animals, that this is one important 
though not the sole factor in the result. So again the 
period of impregnation relatively to the state of the 
female has been thought by some to be the efficient 
cause; but recent observations discountenance this 
belief. According to Dr. Stockton-Hough,®® the season 
of the year, the poverty or wealth of the parents, 
residence in the country or in cities, the crossing of 
foreign immigrants, &c., all influence the proportion 
of the sexes. With mankind, polygamy has also 
been supposed to lead to the birth of a greater pro- 
portion of female infants ; but Dr. J. Campbell care- 
fully attended to this subject in the harems of Siam, and 
concludes that the proportion of male to female births 
is the same as from monogamous unions. Hardly any 
animal has been rendered so highly polygamous as the 
^^English race-horse, and we shall immediately see that 
his male and female offspring are almost exactly equal 

^ Leuckart, ia WagiitT Fbiladelphia, 1874. 

* Ilandworterbuch der Phys.’ r>. * Anthropological Review,’ 

iv. 1853, B. 774. April, 1870, p. cviii. 

Social Science xissoc, of 
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in nnmber. I will now give the facts which I have 
collected with respect to the proportional numbers of 
the sexes of various animals; and will then briefly 
discuss how far selection has come into play ir de- 
termining the result. 

Horses, — Mr. Tegetmeier has been so kind as to tabulate for me 
from the * Bacing Calendar ’ the births of race-horses during a period 
of twenty-one years, via., from 1846 to 1867 ; 1849 being omitted, 
as no returns were that year published. The total births were 
26,560,“ consisting of 12,763 males and 12,797 females, or in the 
proportion of 99*7 males to 100 females. As these numbers are 
tolerably large, and as they are drawn from all parts of England, 
during several years, we may with much confidence conclude that 
with the domestic horse, or at least with the race- horse, the two 
Bcxes are produced in almost equal numbers. The fluctuations in 
the proportions during successive years are closely like those which 
occur with mankind, when a small and thinly-populated area is 
considered ; thus in 1856 the male horses were as 107*1, and in 
1867 as only 92*6 to 100 females. In the tabulated returns the 
proportions vary in cycles, for the males exceeded the females 
during six successive years ; and the females exceeded the males 
during twc periods each of four years: this, however, may be 
aecidei tal ; at least I can detect nothing of the kind with man in 
the d' cennial table in the Begistrar’s Beport for 1866. 

Uoijs . — Daring a period of twelve years, from 1857 to 1868, the 
births of a large number of greyhounds, throughout England, wire 
sent to the ‘Field* newspaper; and I am again indebted to Mr. 
Tegetmeier for carefully tabulating the results. The recorded births 
Were 6878, consisting of 3605 males and 3273 females, that is, in 


During eleven years a re- 
cord w as kept of the number of 
rnares which proved barren or 
prematurely slipped their foals ; 
and it deserves notice, as shew- 
ing how infertile these highly- 
nurtured and rather closely- 
interbred animals have become, 
that not far from one- third of 


the mares failed to produce 
living foals. Thus during 1866, 
809 male colts and 816 female 
colts were born, and 743 mares 
failed to produce offspring. 
During 1867, 836 males and 
902 females were born, and 
794 mares failed. 
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the proportion of 1101 males to 100 females. The greatest finotua- 
tions occurred in 1864, when the proportion was as 95*3 males, and 
in 1867, as 116*3 males to 100 females. The above average pro- 
portion of 110*1 to 100 is probably nearly correct in the case of the 
greyhound, but whether it would hold with other domesticated 
breeds is in some degree doubtful. Mr. Oupples has enquired from 
several great breeders of dogs, and finds that all without exception 
believe that females are produced in excess ; but he suggests that 
thi? belief may have arisen from, females being less valued, and 
from the consequent disappointment producing a stronger im- 
pression on the mind. 

Sheep , — The sexes of sheep are not ascertained by agriculturists 
until several months after birth, at the period when the males are 
castrated ; so that the following returns do not give the proportions 
at birth. Moreover, 1 find that several great breeders in Scotland, 
who annually raise some thousand sheep, are firmly convinced that 
a larger proportion of males than of females die during the first year 
or two. Therefore the proportion of males would be somewhat 
larger at birth than at the age of castration. This is a remarkable 
coincidence with what, as we have seen, occurs with mankind, and 
both cases probably dej^eiid on the same cause. I have received 
returns from four gentlemen in England who have bred Lowland 
sheep, chiefly Leicesters, during the last ten to sixteen years ; they 
amount altogether to 8965 births, consisting of 4407 males and 4568 
females; that is in the proportion of 96*7 males to 100 females. 
With respect to Cheviot and black-faced sheep bred in Scotland, 1 
have received returns from six breeders, two of them on a large 
sdtle, chiefly for the years 1867-1869, but some of the retains 
extend back to 186ii. I’he total number recorded amounts to 
50,685, consisting of 25,071 males and 25,614 females, or in the 
proportion of 97*9 males to 100 females. If wo take the English 
and Scotch returns together, the total number amounts to 59,650, 
consisting of 29,478 males and 30,172 females, or as 97*7 to 100. 
So that with sheep at the age of castration the females are certainly 
in excess of the males, but probably this would not hold good at 
birth.®* 


1 am much indebted to cattle. Mr. K. EUiot, of Laigh- 
Mr. Oupples for having pro- wood, first called my attention 
cured for me the above returns to the premature deaths of the 
from Scotland, as well as some males, — a statement subsequent- 
of the following returns on ly confirmed by Mr. Aitchison 
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Of Cattle 1 have received retums from nine gentlemen of 982 
births, too few to be trusted ; these consisted of 477 bull-calves and 
605 cow-calves ; i.e., in the proportion of 94*4 r ales to 100 lemales. 
The Bev. W. D. Fox informs me that in 1867 out of 34 calves 
born on a farm in Derbyshire only one was a bull. Mr. Harrison 
Weir has enquired from several breeders of Pigs^ and most ol them 
estimate the male to the female births as about 7 to 6. This same 
gentleman has bred Pahbits for many years, and has noticed that a 
far greater number of bucks are produced than does. But estima- 
tions are of little value. 

Of mammalia in a state of nature I have been able to learn very 
little. In regard to the common rat, I have received conflicting 
statements. Mr. R. Elliot, of Laighwood, informs me that a rat- 
catcher assured him that he had always found the males in great 
excess, oven with the young in the nest. In consequence of this, 
Mr. Elliot himself subsequently examined some hundred old ones, 
and found the statement true. Mr. F. Buckland has bred a large 
number of white rats, and he also believes that the males greatly 

exceed the females. In regard to Moles, it is said that “ the males 
** are much more numerous than the females ; ” and as the catching 
of these animals is a special occupation, the statement may perhaps 
he trusted. Sir A. Smith, in describing an antelope of S. Africa 
(Kohus elUpsijprymnus), remarks, that in the herds of this and other 
species, the males are few in number compared with the females ; 
the natives believe that they are born in this proportion ; others 
believe that the younger males are expelled from the herds, and Sir 
A. Smith says, that though he has himself never seen herds con- 
sisting of young males alone, others affirm that this does occur. ^ It 
appears probable that the young when expelled from the herd, would 
often fall a prey to the many beasts of prey of the country. 

BIRDS. 

With respect ^,to the Fowl^ I have received only one account, 
namely, that out of 1001 chickens of a highly-bred stock of Cochins, 
reared during eight years by Mr. Stretch, 487 proved males and 

and others. To this latter Bell, ‘History of British 

gentleman, and to Mr. Payan, Quadrupeds,’ p. 100. 

I owe thanks for large ‘Illustrations of the Zoo- 

returns as to sheep. logy of S. Africa,’ 1849, pL 29. 
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514 females ; l.e., as 94*7 to 100. In re/i;ard to domestic pigeons 
there is good evidence either that the maics are produced in excess, 
or that they live longer ; for these birds invariably pair, and single 
males, as Mr. Tegetmeier informs me, can always be purchased 
cheaper than females. Usually the two birds reared from the two 
eggs laid in the same neat are a male and a female ; but Mr. Harri- 
son Weir, who has been so large a breeder, says that he has often 
bred two cocks from the same nest, and seldom two hens ; more- 
over, the hen is generally the weaker of the two, and more liable to 
perish. 

With respect to birds in a state of nature, Mr. Gould and others " 
are convinced that the males are generally the more numerous ; and 
as the young males of many species resemble the females, the latter 
would naturally appear to be the more numerous. Large numbers 
of pheasants are reared by Mr. Baker of Leadenhall from eggs laid 
by wild bhds, and he informs Mr. Jenner Weir that four or five 
males to one female are generally produced. An experienced 
observer remarks,®* that in Scandinavia the broods of the capercailzie 
and black-cock contain more mides than females; and ths‘ with 
the Dal-ripa (a kind of ptarmigan) more males than feu)a]e8 attend 
the lehs or places of courtship; but tins latter circumstance is 
accounted for by some observers by a greater number of hen birds 
being killed by vermin. Fiom various facts given by White of 
Selborne,** it seems clear that the males of the partridge must be 
in considerable excess in the south of England ; and I have been 
assured that this is the case in Scotland. Mr. Weir on enquiring 
from the dealers, who receive at certain seasons large numbers of 
ruCs (Mac/ietes pugnax), was told that the males are much the more 
numerous. This same naturalist has also enquired for me from 
the birdcatchers, who annually catch an astonishing number of 
various small species alive for the London market, and he was im- 
hesitatingly answered by an old and trustworthy man, that with 
the chaffinch the males are in largo excess ; he thought as high as 
2 males to 1 female, or at least as high as 5 to 3.®® The males 


Brehm (‘Illiist. Thierle- 
ben,’ B. iv. s. 990) comes to the 
same conclusion. 

®* On the authority of L. 
Lloyd, ‘ Game Birds of Sweden,’ 
1807, pp. 12, 132. 


‘Hat. Hist, of Selborne,* 
letler xxix. edit, of 1825, vol. i. 
p. 139 . 

** Mr. Jenner Weir received 
cimilar Informs tion,«on making 
enquiries during the following 
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of the blackbird, he likewise maintained, were by far the more 
numerous, whether caught by traps or by netting at night. Those 
statements may apparently be trusted, because this same loan sadd 
that the sexes are about equal with the lark, the twite (Linaria 
montana), and goMfiuch. On the other hand, he is certni^ that 
with the common lionet, the females pieponderate greatly, but 
unequally di^nng different years ; during some years he has found 
tlie females to the males as four to one. It should, however, he 
home in mind, that the chief season for catching birds does not 
begin till September, so that with some species partial migrations 
n ay have begun, and the flocks at this period often consist of hens 
alone. Mr. Salvin paid particular attention to the sexes of the 
humming-birds in Central America, and he is convinced tliat with 
most of the species the males are in excess ; thus one year he pro- 
cured 204 specimens belonging to ten species, and these consisted 
of 166 mal(‘S e.nd of only 38 fi-males. With two other species 
the females were in excess : but the proportions apparently vary 
either during different seasons or in difl'erent localities; for on 
one occasion the males of Campylopterus htmiJeumrm were to the 
females as 5 to 2, and on another occasion®® in exactly the reversed 
ratio. As bearing on this latter point, I may add, that Mr. Powys 
lound ill Corfu and Epirus the sexes of the chaflinch keeping apart, 
and “the females by far the most numerous;” whilst in Palestine 
Mr. Tristram found “ the male flocks appearing greatly to exceed 
“the female in number.” ®'^ So again with the Qmscalus major ^ Mr. 
(1. Tay or®* says, that in Florida there were “very few females in 
“projortion to the males,” whilst in Honduras the proportion was 
the other way, the species there having the character of a polj^gainist. 


year. To shew the number of 
living chaffinches caught, I may 
mention that in 1869 there w’as 
a match between two experts, 
and one man caught in a day 
62, and another 40, male chaf- 
finches. The greatest number 
ever caught by one man In a 
siugle day was 70. 


*® ‘Ibis,* vol. ii. p. 260, as 
quoted in Gould’s ‘ Trochilidse,* 
1861, p. 52. For the foregoing 
proportions, I am indebted to 
Mr. 8alvin for a table of his 
results. 

‘Ibis,’ 1860, p. 137; and 
1867, p. 369. 

•« ‘Ibis,’ 1862, p. 187. 
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FISH. 

With Fish the proportional numbers of the sexes can be 
ascertained only by catching them in the adult or nearly adult 
state; and there are many difficulties in arriving at any just 
conclusion.®® Infertile females might readily be mistaken for 
males, as Dr. Gunther has remarked to me in regard to trout. 
With some species the males are believed to die soon after fertilising 
the ova. With many species the males are of much smaller size 
than the females, so that a large number of males would escape 
from the same net by which the females were caught. M. 
Carbonnier,'^® who has especially attended to the natural history 
of the pike (Esox luctns\ states that many males, owing to their 
small size, are devoured by the larger females ; and he believes 
that the males of almost all fish are exposed from this same cause 
to greater danger than the females. Nevertheless, in the few cases 
in which the proportional numbers have been actually observed, 
the males appear to be largely in excess. Thus Mr. R. Buist, the 
superintendent of the Stormontfield experiments, says t\at in 
1865, out of 70 salmon first landed for the purpose of obtaining the 
ova, upwards of 60 were males. In 1867 he again “ calls attention 

to the vast disproportion of the males to the females. We had at 
“ the outset at least ten males to one female.” Afterwards females 
sufficient for obtaining ova were procure^ He adds, “from the 
“great proportion of the males, they are constantly fighting and 
“ tearing each other on the spawning-beds.” This disproportion, 
no doubt, can be accounted for in part, but whether wholly is 
doabtful, by the males ascending the rivers before the females. 
Mr. F. Buckland remarks in regard to trout, that “it is a curious 
“ fact that the males preponderate very largely in number over the 
“ females. It invariably happens that when the first rush of fish 
“ is made to the net, there will be at least seven or eight males to 
“one female found captive. I cannot quite account for this; 
“either the males are more numerous than the females, or the 


®® Leuckart quotes Bloch 
(W agner, ‘ Handworterbuch der 
Phys.,» B. iv. 1853, s. 775}, that 
with fish there are twice as 
many males as females. 

Quoted in the ‘Fanner,’ 


March 18, 1869, p. 369. 

‘ The Stormontfield Pisci- 
cultural Experiments,’ 1866, p, 
23. The ‘Field* newspaper* 
June 29th, 1867. 
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latter seek safety by concealment rather than flight.” He then 
adds, that by carefully searching the banks sufficient females for 
obtaining ova can be foundJ® Mr. H. ijC" iiiLjrms me that out of 
212 trout, taken for this purpose in Lord Portsmouth’s park, 350 
were males and females. 

The males of the Oyprin^d® likewise seem to be in excess ; but 
several members of this Family, viz., the carp, tench, bream and 
minnow, appear regularly to follow the practice, rare in the animal 
kingdom, of polyandry ; for the female whilst spawning is always 
attended hy tw^^ males, one on each side, and in the case of the 
bream by three or four males. 'I'his fact is so well known, that it 
is always recommended to stock a pond with two male tenches to 
one female, or at least with three males to two females. With the 
minnow, an excellent observer states, that on the spawning-beds 
the males are ten times as numerous as the females ; when a 
female comes amongst the males, “she is immediately pressed 
“ closely by a male on each side ; and when they have been in that 
“ situation for a time, are superseded hy other two males.” 


INSECTS. 

In this great Class, the Lepidoptera almost alone afford means 
lor judging of the proportional numbers of the sexes ; for they have 
been collected with special care by many good observers, and have 
been largely bred from the egg or caterpillar state. I had hoped 
that so ne breeders of silk-moths might have kept an exact record, 
but ;’*'ter writing to France and Italy, and consulting various 
treatises, I cannot tind that this has ever been done. The general 
o])inion appears to he that the sexes are nearly equal, but in ItaTy, 
as I hear from Professor Canestrini, many breeders are convinced 
that the females are produced in excess. This same naturalist, 
bow^ever, informs me, that in the two yearly broods of the 
Ailauthus silk-moth {Bomhyx cyntliid), the males gi'eatly prepon- 
derate in the first, whilst in the second the two sexes are nearly 
equal, or the females rather in excess. 

In regard to Butterflies in a state of nature, several observers 


‘ Land and Water,’ 18G8, 
]>• 41 . 

Yj^-n'ell, * Hist. British 
vol. i. 1826, p. 307 ; on 
tfic Gyprmws carpio, p. 331 ; on 


the Tinea vulgar p. 331 ; on 
the Ahramis hrama, p. 336. 
See, for the minnow (Leuciscun 
phoxinus), ‘ Loudon’s Mag. of 
Nat. Hist.’ vol. v. 1832, p. 682. 

2 0 
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have been much struck by the apparently enormous preponderance 
of the males.^* Thus Mr. Bates, in speaking of several species, 
about a hundred in number, which inhabit the Upper Amazons, 
says that the niales are much more numerous than the females, 
even in the proportion of a hundred to one. In North America, 
Edwards, who had great experience, estimates in the genus Papilio 
the males to the females as four to one; and Mr. Walsh, who 
informed mo of this statement, says that with P. twfinus this is 
certainly the case. In South Africa, Mr. R. Trimen found the 
males in exccvss in 19 species;'^® and in one of these, which swarms 
in open places, he estimated the number of males as fifty to one 
female. With another sp« cies, in which the males are numerous in 
certain lotalilies, he collected only five females during seven years. 
In the island of Bourbon, M. Maillard states that the males of one 
species of Papilio are twenty times as numerous as the females."^’ 
Mr. Trimen informs me that as far as he has himself seen, or heard 
from others, it is rare for the females of any butterfly to exceed the 
males in number ; hut thre<‘ South African species perhaps offer an 
exception. Mr. Wallace^® states that the females of Ornif ojytei'a 
croesuSf in the Malay archipelago, are more common and more 
easily caught than the males ; hut this is a rare butterfly. I may 
here add, tliat in Ily[)erytbra, a genus of moths, Guende says, that 
from four to five females are sent in coUec lions from India for one 
male. 

When this subject of the proportional numbers of the sexes of 
insects was brought before the Entomological Society,'^'* it was 
generally admitted that the males of most Lepidoptera, in the 
adult or imago state, are caught in greater numbers than the females ; 
but this fact was attributed by various observers to the more 
retiring habits of the females, and to the males emerging earlier 
from the cocoon. This latter circumstance is well known to occur 

Leuckart quotes Meineekc given by Mr. Trimen in his 
(Wagner, ‘ Handworterbuch der ‘ Rliopalocera Africa 3 Australis.’ 
Phys.’ B. iv. 1853, s. 775) that Quoted byTrimen,‘Trans- 

the males of Butterflies are three act. Eut. Soc.’ vol. v. part iv. 
or four times as numerous as 1806, p. 330. 
the females. ‘ Transact. Linn. Soc.’ vol. 

‘ The Naturalist on the xxv. p. 37. 

Amazons,’ vol. ii. 1863, p. 228, ‘ Proc. Entomolog. Soo.’ 

34:7. Feh. 17th, 1868. 

™ Four of these cases are 
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with most Lepidoptera, as well as with other insects* Bo that, as 
M. Persomiat remarks, the males of the f domesticated Boralyd* 
Yamanuiit are useless at the beginning the season, and the 
females at the end, the wan' of mates.*^ I cannot, however, 
persuade myself that these causes suffice to explain the grci.. excess 
of males, in the above cases of certain butterflies which are 
extremely common in their native countries. Mr. Stainton, who 
has paid very close attention during many ycais to the smaller 
moths, informs me that when he collected them in the imago state, 
he thought that the males were ten times as numerous as the 
females, but that since he has reared them on a large scale from 
the caterpillar state, he is convinced that the females are the more 
numerous. Several entomologists concur in this view. Mr. 
Doubleday, however, and some others, take an opposite view, and 
are convinced that they have reared from the eggs and caterpillars 
a larger proportion of males than of females. 

Besides the more active habits of the males, their earlier 
emergence from the cocoon, and in some cases their frequenting 
more open stations, other causes may be assigned for an apparent 
or real didcrence in the proportional numbers of the sexes of 
liGpidoptera, when captured in the imago state, and when reared 
fj'om the egg or caterpillar state. I hear from Professor Canestrini, 
that it is believed by many breeders in Italy, that the female 
caterpillar of the silk-moth suffers more from the recent disease 
than the male; and Dr. Staudinger informs me that in rearing 
Lepido itera more females die in the cocoon than males. With 
many sj'ecies the ^emale cater])illar is larger than the male, and a 
c< .Hector would naturally choose the finest specimens, and thtis 
nuhitentionally collect a larger number of females. Three collectors 
have told me that this was their practice; but Dr. Wallace is sure 
that most collectors take all the specimens wbicb they can find of 
the rarer kinds, wbicb alone are worth the trouble of rearing. 
Birds when surrounded by caterpillars would probably devour the 
hugest; and Professor Canestrini informs me that in Italy some 
breeders believe, though on insufficient evidence, that in the first 
broods of the Ailanthus silk-moth, the wasps destroy a larger 
J^nniber of the female than of the male caterpillars. Dr. Wallace 
hirther remarks that female caterpillars, from being larger than the 

Wallace in AProc. Ent. Soc.* 3rd series, vol. v. 

1B67, p. 487. 
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males, require more time for their development, and consume more 
food and moisture ; and thus they would be exposed during a 
longer time to danger from ichneumons, birds, &c., and in times of 
scarcity would perish in greater numbers. Hence it appears quite 
possible that in a state of nature, fewer female Lepidoptera may 
reach maturity than males ; and for our special object we are 
concerned with their relative numbers at maturity, when the sexes 
are ready to propagate their kind. 

The manner in which the males of certain moths congregate in 
extraordinary numbers round a single female, apparently indicates a 
great excess of males, though this fact may perhaps be accounted 
for by the earlier emergence of the males from their cocoons. Mr. 
Stainton informs me that from twelve to twenty males, may often 
be seen coiigiegated round a female Elachista rufocinerea. It is 
well known that if a virgin Lasiocampa quercus or Saturnia carpini 
be exposed in a cage, vast numbers of males collect round her, and 
if confined in a room will even come down the chimney to her. 
Mr. Doubleday believes that he has seen from fifty to a hundred 
males of both these 6])ecies attracted in the course of a single day 
a female in confinement. In the Isle of Wight Mr. Trimen 
exposed a box in wddeh a female of the Lasiocampa had been 
confined on the previous day, and five males soon endeavoured to 
gain admittance. In Australia, M. Verreaux, having placed the 
female of a small Bombyx in a box in his pocket, was followed by 
a crowd of males, so that about 200 entered the house with him.*^ 
Mr. Douhleday has called my attention to M, Staudinger’s ^ lisL 
of Lepidoptera, which gives the prices of the males and females of 
300 species or well-marked varieties of butterflies (Rhopalocera). 
The prices for both sexes of the very common species are of course 
the same; but in 114 of the rarer species they differ; the males 
being in all cases, excepting one, the cheaper. On an average of 
the prices of the 113 species, the price of the male to that of the 
female is as 100 to 149 ; and this apparently indicates that 
inversely the males exceed the females in the same proportion. 
About 2000 species or varieties of moths (Heterocera) are 
catalogued, those with wingless females being here excluded on 
account of the difference in habits bitween the two sexes : of these 

Blanchard, ‘Metamorphoses, ^ ‘ Lepidopteren - Doubletten 
Moeurs des In^ctes,’ 1868, pp X/Ssie,' Berlin, No. x. 1866. 
225 - 226 . ^ 
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2000 species, 141 differ in price according to sex, the males of 130 
being cheaper, and those of only 11 being dewer than the ^'emales. 
The average price of the males of the 13o species, to that of the 
females, is as 100 to 143. With respect to the butterflies in this 
priced list, Mr. Doableday thinks (and no man in England had 
more experience), that there is nothing in the habits of the species 
which can account for the dilference in the prices of the two sexes, 
and that it can be accounted for only by an excess in the number 
of the males. But I am bound to add that Dr. Staudinger informs 
me, that he is himself of a different opinion. He thinks that the 
k;<s active habits of the females and the earlier emergence of the 
males will account for his collectors securing a larger number of 
males than of females, and consequently for the lower prices of the 
former. With respect to specimens reared from the caterpillar- 
state, Dr. Staudinger believes, as previously stated, that a greater 
number of females than of males die whilst confined in the 
cocoons. He adds that with certain species one sex seems to pre- 
ponderate over the other during certain years. 

Of direct observations on tbe sexes of Lepidoptera, reared either 
from eggs or caterpillars, I have received only tbe few following 


The Rev. J. llellins®’ of ICxeter reared, during 1868,1 
i rn: I ^08 of 73 Bj)ecics, which consisted of . ,/ 

Mr. Jones of EUluim reared, during 1868, i 

images of 9 species, which consisted of , . j 

Buriiig 18()9 he roared iiiiagos from 4 species,! 

eoijsistiiig of / 

Mr. Buckler of Emsworth, Hants, during 1869,) 
rt ared images from 74 species, consisting of . / 
Br. Wallace of Colchester reared from one brood » 

of Bombyx cynthia / 

Dr. Wallace raised, from cocoons of Bombyx Ferny ij 

sent from China, during 1869 / 

Br. Wallace raised, during 1868 and 1869, from) 
two lots of cocoons of Bombyx yaraa-mai . . / 


Total 


Males. 

Females. 

153 

137 

159 

126 



114 

112 

180 

169 

.02 

48 

224 

123 

52 

46 

934 

761 


® This naturalist has been so ^ from former years, in which the 
kind as to send me some results females seemed to preponderate ; 
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So that in these eight lots of cocoons and eggs, males were 
produced in excess. Taken together the proportion of males is as 
122*7 to 100 females. But the numbers are hardly large enough 
to be trustworthy. 

On the whole, from these various sources of evidence, all pointing 
in the same direction, I infer that with most species of Lepidoptera, 
the mature males generally exceed the females in number, whatever 
the proportions may be at their first emergence from the egg. 

With reference to the other Orders of insects, I have been able 
to collect very little reliable information. With the stag-beetle 
{Lucanus cervus) “ the males appear to be much more numerous 
“ than the females ; ” but when, as Cornelius remarked during 1867, 
an unusual number of these beetles appeared in one part of 
Germany, tlie females appeared to exceed the males as six to one. 
With one of the Elateridse, the males are said to be much more 
numerous than the females, and “two or three are often found 
“united with one female;'^ so that here polyandry seems to 
“prevail.” With Siagonium (Staphylinidse), in which the males 
are furnished with horns, “ the females are far more numerov ’ than 
“ the opposite sex.” Mr. Janson stated at the Entomological 
Society that the females of the bark-feeding Tomicus villosus are bo 
common as to bo a plague, whilst the males are so rare as to b(3 
hardly known. 

It is hardly worth while saying anything about the proportion of 
the sexes in certain species and even groups of insects, for the 
males are unknown or very rare, and the females are partheno- 
genetic, that is, fertile without sexual union ; examples of this are 
afforded by several of the Cynipidai.®* In all the gall-making 
Cynipidas known to Mr. Walsh, the females are four or five times 
as numerous as the males ; and so it is, as he informs me, with the 
gall-making Cecidomyiida*. (T)i])tera). With some common species 
of Saw-flies (Tenthredinaj) Mr. F. Smith has reared hundreds of 
specimens from larvae of all sizes, but has never reared a single 

hut so many of the figures were wood, ‘ Modern Class of Insects,’ 

estimates, that I found it im- vol. i. p. 187. On the Siago- 

possible to tabulate them. nium, ibid. p. 172. 

Gunther’s ‘ llecord of Zoo- VV alsh, in ‘ The American 

logical Literature,’ 1867, p. 260. Entomologist,’ vol. i. 1869, p* 

On the excess of female Lucanus, 103. F. Smith, * Record of 

ibid. p. 250. On the males of Zoological Literature,’ 1867, p* 

Lucanus in England, ‘West- 328. 
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male: on the other hand, Curlis says,®® that mih certain species 
(Athalia), bred by him, the males were to the females, as six to " 
one ; whilst exactly the reverse occurred iJv ItK che mature insects of 
the same species caught in the fields. In the family of Bees, 
Hermann Muller,*^ collected a largo number of specimens < : many 
species, and reared others from the coco<ms, and counted the sexei-?. 
He found that the males of some 8|»ecies greatly exceeded the 
females in number ; in others the revers(' occurred ; and in others 
the two series were nearly equal. But as in most cases the males 
emerge from the cocoons before the females, they are at the 
nramencernent of the breeding season practically in excess, 
^fuller also observed that the relative number of the two sexes in 
some species differed much in different localities. But as H. 
Muller has himself remarked to me, these remarks must be 
received with some caution, as ono sex might more easily escape 
observation than the other. Thus his brother Phitz Muller has 
noticed in Brazil that the two sexes of the samo species of bee 
sometimes frequent diflerent kinds of flowers. With respect to the 
(Irthoptera, I know hardly anything about the relative number of 
the sexes: Kdrte,®* however, says that out of 500 locusts which he 
examined, the males were to the females as flve to six. With the 
Meuroptei'a, Mr. Walsh states that in many, but by no means in 
all the species of the Odonatous group, there is a great overplus of 
males: in the genus Hetmrina, also, the males are generally at 
least f( ur times as numerous as the females. In certain species in 
the ns Gomphus the males are equally in excess, whilst in two 
other species, the females are twice or thrice as numerous as the 
males, In some European s^xicies of Psocus thousands of females 
:nay be collected without a single male, whilst with other species 
of the samo genus both sexes are commem.®® In England, Mr. 
MacLachlan has captured hundreds of the female Apafania 
mul/ehris^ but has never seen the male ; and of Boreu^ hyemalis 
fjnly four or five males have been seen hero.®® With most of these 


‘ Farm Insects,’ pp. 45-46. 
^ ‘ Anwendung der Darwin- 
schen Lehre Yerh. d. n. Y. 
hihrg. xxiv.’ 

‘ Die Strich, Zug oder Wan- 
derheuschrecke,’ 1828, p. 20 . 

‘ Observations on N. Ameri- 


can Neuroptera,’ by H. Hagen 
and B. D. Walsh, ‘ Proc. Ent. 
Soc. Philadelphia,’ Oct. 1863, 
pp. 168, 223, 239. 

*Prnc. Ent. Soc. London,' 
Feb. 17, 1868. 
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species (excepting the Tenthredinoi) there is at present no evidence 
tW the females are subject to parthenogenesis; and thus we see 
how ignorant we are of the causes of the apparent discrepancy in 
the proportion of the two sexes. 

In the other classes of the Articulata I have been able to collect 
still less information. 'With spiders, Mr. Blackwall, who has 
carefully attended to this class during many years, writes to me 
that the males from their more erratic habits are more commonly 
seen, and therefore appear more numerous. This is actuaUy the 
case with a few species; but he mentions several species in six 
genera, in which the females appear to be much more numerous 
than the males.®' The small size of the males in comparison with 
the females (a peculiarity wliich is sometimes carried to an 
extreme degree), and their widely different appearance, may account 
in some instances for their rarity in collections.®^ 

Some of the lower Crustaceans are able to propagate their kind 
sexually, and this will account for the extreme rarity of the males ; 
thus Von Siebold®^ carefully examined no less than 13,000 
specimens of Apus from twenty-one localities, and amongs. these 
he found only 319 males. With some other forms (as Tanais and 
Cypris), as Fritz Muller informs mc^, there is reason to believe that 
the males are much shorter-lived than the females ; and this would 
explain their scarcity, supposing the two sexes to be at first equal 
in number. On the other hand, Muller has invariably taken far 
more males than females of the Diastylidas and of Cypridina on the 
shores of Brazil: thus with a species in the latter genus, 63 
specimens caught the same day included 57 males ; but be suggests 
thSt this preponderance may be due to some unknown difference in 
the habits of the two sexes. With one of the higher Brazilian 
crabs, namely a Gelasimus, Fritz Miilhr found the males to be 
more numerous than the females. According to the large ex- 
perience of Mr. C. Spence Bate, the reverse seems to be the case 
with six common British crabs, the names of which he has 
given me. 

®' Another great authority ” See, on this subject, Mr. 
with respect to this class, Prof, 0. P. Cambridge, as quoted in 
Thorell of Upsala ( ‘ On Euro- ‘ Quarterly Journal of Science,’ 
pean Spiders,’ 1869-70, part i. 1868, p. 429. 
p. 206), speaks as if female ®® ‘Beitrage zur Partbeno- 
spiders were generally commoner genesis,’ p. 174, 
than the males. 
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The 'proportion of the sexes in relation to natural 
selection. 

There is reason to suspect that in some cases man 
has by selection indirectly influenced his own sex- 
producing powers. Certain women tend to produce 
during their whole lives more children of one sex than 
of the other: and the same holds good of many 
rnimn.ls, for instance, cows and horses ; thus Mr. 
Wright of Teldersley House informs me that one of 
his Arab mares, though put seven times to different 
horses, produced seven fillies. Though I have very 
little evidence on this head, analogy would lead to the 
belief, that the tendency to produce either sex would 
be inherited like almost every other peculiarity, for 
instance, that of producing twins ; and concerning the 
above tendency a good authority, Mr. J. Downing, has 
communicated to me facts which seem to prove that 
this does occur in certain families of short-horn 
cattle, Col. Marshall has recently found on careful 
exam nation that the Todas, a hill-tribe of India, 
consist of 112 males and 84 females of all ages — that 
is in a ratio of 133 *3 males to 100 females. The 
Todas, who are polyandrous in their marriages, during 
former times invariably practised female infanticide ; 
but this practice has now been discontinued for a 
considerable period. Of the children born within late 
years, the males are more numerous than the females, 
in the proportion of 124 to 100. Colonel Marshall 
accounts for this fact in the following ingenious 
manner. Let us for the purpose of illustration take 
‘"three families as representing an average of the 
” ♦ The Todas; 1873, pp. 100, 111, 194, 196. 
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entire tribe ; say that one mother gives birth to six 
daughters and no sons ; a second mother has six 
“ sons only, whilst the third mother has three sons 
” and three daughters. The first mother, following 
“the tribal custom, destroys four daughters and 
“ preserves two. The second retains her six sons. 
“ The third kills two daughters and keeps one, as also 
“ her three sons. We have then from the three 
“ families, nine sons and three daughters, with which 
“ to continue the breed. But whilst the males belong 
“ to families in which the tendency to produce sons is 
“ great, the females are of those of a converse inclina- 
“ tion. Thus the bias strengthens with each genera- 
“ tion, until, as we find, families grow to have habitually 
“ more sons than daughters.” 

That this result would follow from the above form 
of infanticide seems almost certain; that is if we 
assume that a sex-producing tendency is inherited. 
But as the above numbers are so extremely scanty, I 
have searched for additional evidence, but gpnnot 
decide whether what I have found is trustworthy; 
nevertheless the facts are, perhaps, worth giving. 
The Maories of New Zealand have long practised 
infanticide ; and Mr. Fenton states that he “ has met 
“ with instances of women who have destroyed four, 
“ six, and even seven children, mostly females. How- 
“ ever, the universal testimony of those best qualified 
“ to judge, is conclusive that this custom has for many 
“ years been almost extinct. Probably the year 1835 
“ may be named as the period of its ceasing to exist.” 
Now amongst the New Zealanders, as with the Todas, 

‘ Abojiginal Inhabitants of New Zealand ; Government Report,’ 
1869, p. 36. 
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male births are considerably in excess. Mr, Fenton 
remarks (p. 30), One fact is certafin, although the 
exact period of the commencenienfc of this singular 
“ condition of the disproportion of the sexes cannot be 
“demonstratively fixed, it is quite clear that this 
“ course of decrease was in full operation during the 
“years 1830 to 1844, when the non- adult population 
“of 1844 was being produced, and has continued with 
“ grept energy up to the present time.” The following 
statements are taken from Mr. Fenton (p. 26), but as 
the numbers are not large, and as the census was not 
accurate, uniform results cannot be expected. It 
should be borne in mind in this and the following 
cases, that the normal state of every population is an 
excess of women, at least in all civilised countries, 
chiefly owing to the greater mortality of the male sex 
during youth, and partly to accidents of all kinds later 
in life. In 1858, the native population of New 
Zealand was estimated as consisting of 31,667 males 
and 24,303 females of all ages, that is in the ratio of 
ISO’.-' males to 100 females. But during this same 
year^ and in certain limited districts, the numbers 
were ascertained with much care, and the males of Ml 
ages were here 753 and the females 616; that is in 
the ratio of 122*2 males to 100 females. It is more 
important for us that during this same year of 1858, 
the non-adult males within the same district were 
found to be 178, and the non-adult females 142, that is 
in the ratio of 125 \3 to 100. It may be added that in 
1844, at which period female infanticide had only 
lately ceased, the non-adult males in one district were 
281, and the non-adult females only 194, that is in the 
ratio of 144*8 males to 100 females. 



896 


THE DESCENT OF MAN, 


Past IL 


In the Sandwich Islands, the males exceed the 
females in number. Infanticide was formerly practised 
there to a frightful extent, but was by no means 
confined to female infants, as is shown by Mr. Ellis,®® 
and as I have been informed by Bishop Staley and the 
Kev. Mr, Coan. Nevertheless, another apparently 
trustworthy writer, Mr. Jarves,®'^ whose observations 
apply to the whole archipelago, remarks “ Numbers 
“ of women are to be found, who confess to the murder 
‘‘ of from three to six or eight children,” and he adds, 
“ females from being considered less useful than males 
“ were more often destroyed.” From what is known 
to occur in other parts of the world, this statement is 
probable ; but must be received with much caution. 
The practice of infanticide ceased about the year 
1819, when idolatry was abolished and missionaries 
pettled in the Islands. A careful census in 1839 of 
the adult and taxable men and women in the island of 
Kauai and in one district of Oahu (Jarves, p. 404), 
gives 4728 males and 3776 females; that is in the 
ratio of 125*08 to 100. At the same time the number 
of males under fourteen years in Kauai and under 
eighteen in Oahu was 1797, and of females of the same 
ages 1429 ; and here we have the ratio of 125*75 males 
to 100 females. 

In a census of all the islands in 1850,®® the males of 
all ages amount to 36,272, and the females to 33,128, 
or as 109*49 to 100. The males under seventeen years 
amounted to 10,773, and the females under the same 
age to 9593, or as 112*3 to 100. From the census of 

‘Narrative of a Tour through ** This is given in the Rev. 

Hawaii,’ 1826, p. 298. H. T. Chcover’s ‘ Life in tha 

^ ‘History of the Sandwich Sandwich Islands,’ 1851, p. 277. 
Islands,’ 1843, p. 93, 
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1872, tlie proportion of males of all ages (inclnding 
half-castes) to females, is as 125-86 190. It must 

be borne in mind that all these returns for the 
Sandwich Islarda give the proportion of liying r ales 
to living females, and not of the births ; and judging 
from all civilised countries the proportion of males 
would have been considerably higher if the numbers 
had r^iferred to births.^® 


Dr. Coulter, in describing 
(' Journal R. Geograph. Soc,* 
vol. V. 1835, p. 67) the state of 
California about the year 1830, . 
says that the natives, reclaimed 
by the Spanish missionaries, 
have nearly all perished, or are 
perishing, although well treated, 
not driven from their native 
land, and kept from the use of 
spirits. He attributes this, in 
great part, tc the undoubted 
fact that the men greatly exceed 
the women in number ; but he 
does not know whether this is 
due to a failure of female off- 
spring. or to more females dying 
durin.! early youth. The latter 
altcrr.jtive, according to all 
analogy, is very improbable. 
He adds that “ infanticide, pro- 
“ perly so called, is not common, 

“ though very frequent resource 
“is had to abortion.” If Dr. 
Coulter is correct about infanti- 
cide, this case cannot be ad- 
vanced in support of Colonel 
Mapliall’s view. From the 
raj)id decrease of the reclaimed 
natives, we may suspect that, 
in the cases lately given, 
their fertility has been dimin- 
ished from changed habits of 
life. 

11 hoped to gain some 

ight on this subject from the 


breeding of dogs; inasmuch as 
in most breeds, with the ex- 
ception, perhaps, of greyhounds, 
many more female puppies are 
destroyed than males, just as 
with the Toda infants. Mr. 
Cupples assures me that this is 
usual with Scotch deer-hounds. 
Unfortunately, I know nothing 
of the proportion of the sexes in 
any breed, excepting greyhounds, 
and there the male births are to 
the females as 110*1 to 100. 
Now from enquiries made from 
many breeders, it seems that 
the females are in some respects 
more esteemed, though other- 
wise troublesome; and it does 
not appear that the female 
puppies of the best-bred dogs 
are systematically destroyed 
more than the males, though 
this does sometimes take place 
to a limited extent. Therefore 
I am unable to decide whether 
we can, on the above principles, 
account for the preponderance of 
male births in greyhounds. On 
the other hand, we have seen 
that with horses, cattle, and 
sheep, which are too valuable for 
the young of either sex to be 
destroyed, if there is any differ- 
ence, the females are slightly in 
excess. 
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From the several foregoing cases we have some 
reason to believe that infanticide practised in the 
manner above explained, tends to make a male-pro- 
ducing race ; but I am far from supposing that this 
practice in the case of man, or some analogous process 
with other species, has been the sole determining cause 
of an excess of males. There may be some unknown 
law leading to this result in decreasing races, which 
have already become somewhat infertile. Besides the 
several causes previously alluded to, the greater facility 
of parturition amongst savages, and the less consequent 
injury to their male infants, would tend to increase 
the proportion of live-born males to females. There 
does not, however, seem to be any necessary connection 
between savage life and a marked excess of males; 
that is if we may judge by the character of the scanty 
offspring of the lately existing Tasmanians and of the 
crossed offspring of the Tahitians now inhabiting 
Norfolk Island. 

As the males and females of many animals differ 
sonwewhat in habits and are exposed in different 
degrees to danger, it is probable that in many cases, 
mdre of one sex than of the other are habitually 
destroyed. But as far as I can trace out the complica- 
tion of causes, an indiscriminate though large de- 
struction of either sex would not tend to modify the 
sex-producing power of the species. With strictly 
social animals, such as bees or ants, which produce a 
vast number of sterile and fertile females in comparison 
with the males, and to whom this preponderance is of 
paramount importance, we can see that those com- 
munities would flourish best which contained females 
having a strong inherited tendency to produce more 
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and more females ; and in such cases an unequal sex- 
groducing tendency would be ultimately gained ttrough 
natural selection. With animpls living in herds or 
troops, in whi^'-h the males come to the front and 
defend the herd, as with the bisons of North America 
and certain baboons, it is conceivable that a male- 
producing tendency might be gained by natural 
Bolection; for the individuals of the better defended 
Lerde would leave more numerous descendants. In the 
case of mankind the advantage arising from having a 
preponderance of men in the tribe is supposed to be 
one chief cause of the practice of female infanticide. 

In no case, as far as we can see, would an inherited 
tendency to produce both sexes in equal numbers or 
to produce one sex in excess, be a direct advantage 
or disad\antage to certain individuals more than to 
others ; for instance, an individual with a tendency to 
produce more males than females would not succeed 
better in the battle for life than an individual with an 
opposite tendency; and therefore a tendency of this 
land 30 uld not be gained through natural selection. 
Nevertheless, there are certain animals (for instance, 
fishes and cirripedes) in which two or more mafes 
appear to be necessary for the fertilisation of the 
female ; and the males accordingly largely pre- 
ponderate, but it is by no means obvious how this 
male-producing tendency could have been acquired. I 
lormerly thought that when a tendency to produce the 
tv/o sexes in equal numbers was advantageous to the 
species, it would follow from natural selection, but I 
^ow see that the whole problem is so intricate that it 
is safer to leave its solution for the future. 
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CHAPTEK IX. 

Secondary Sexual Characters in the Lower Classes 
OF THE Animal Kingdom. 

These characters absent in the lowest classes — Brilliant colours— 
Mollusca — Annelids — Crustacea, secondary sexual characters 
strongly developed ; dimorphism ; colour ; characters not 
acquired before maturity — Spiders, sexual colours of; stridula- 
tion by the males — Myriapoda. 

With animals belonging to the lower classes, the two 
sexes are not rarely united in the same individual, and 
therefore secondary sexual characters cannot be de- 
veloped. In many cases where the sexes are separate, 
both are permanently attached to some support, and 
the one cannot search or struggle for the other. 
Moreover it is almost certain that these animals have 
too imperfect senses and much too low mental powers, 
to appreciate each other’s beauty or other attractions, 
or to feel rivalry. 

Hence in these classes or sub-kingdoms, such as 
the Protozoa, Coelenterata, Echinodermata, Scolecida, 
secondary sexual characters, of the kind which we have 
to consider, do not occur ; and this fact agrees with 
the belief that such characters in the higher classes 
have been acquired through sexual selection, which 
depends on the will, desire, and choice of either *^sex. 
Nevertheless some few apparent exceptions occur ; thus, 
as I hear from Dr. Baird, the males of certain Entozoa, 
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or internal parasitic worms, differ sligiitly in colour 
from the females; but we have no tjason to^sappose 
that such differences have been augmented through 
sexual selection. Contrivances by which the male 
holds the female, and which are indispensable for the 
propagation of the species, are independent of sexual 
selection, and have been acquired through ordinary 
selection. ^ 

Many of the lower animals, whether h\ phrodites 
or with separate sexes, are ornamented with the most 
brilliant tints, or are shaded and striped in an elegant 
manner; for instance, many corals and sea- anemones 
(Actiniae), some jelly-fish (Medusae, Porpita, &c.), some 
Planariae, many star-fishes. Echini, Ascidians, &c. ; but 
we may conclude from the reasons already indicated, 
namely, the union of the two sexes in some of these 
animals, the permanently affixed condition of others, 
and the low mental powers of all, that such colours do 
not serve as a sexual attraction, and have not been 
acquired through sexual selection. It should be borne 
in nund that in no case have we sufficient evidence 
that colours have been thus acquired, except where ojie 
Hex is much more brilliantly or conspicuously coloured 
than the other, and where there is no difference in 
habits between the sexes sufficient to account for their 
different colours. But the evidence is rendered as 
complete as it can ever be, only when the more 
ornanaented individuals, almost always the males, 
voluntarily display their attractions before the other 
sex ; for we cannot believe that such display is useless, 
and if it be advantageous, sexual selection will almost 
inevitably follow. We may, however, extend this 
<5oiiclusipn to both sexes, when coloured alike, if their 

2 n 
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colours are plainly analogous to those of one sex alone 
in certain other species of the same group. 

How, then, are we to account for the beautiful or 
even gorgeous colours of many animals in the lowest 
classes? It appears doubtful whether such colours 
often servo as a protection; but that we may easily 
err on this head, will be admitted by every one who 
reads Mrx Wallace’s excellent essay on this subject. 
It wouh' lot, for instance, at first occur to any one 
that the transparency of the Medusae, or jelly-fish, is 
of the hi^yxest service to them as a protection; but 
when we are reminded by Hackel that not only the 
medusae, but many floating mollusca, crustaceans, and 
even small oceanic fishes partake of this same glass- 
like appearance, often accompanied by prismatic co- 
lours, we can hardly doubt that they thus escape the 
notice of pelagic birds and other enemies. M. Giard 
is also convinced^ that the bright tints of certain 
sponges and ascidians serve as a protection. Con- 
spicuous colours are likewise beneficial to many 
animals as a warning to their would-be devourers that 
they are distasteful, or that they possess some special 
means of defence ; but this subject will he discussed 
more conveniently hereafter. 

We can, in our ignorance of most of the lowest ani- 
mals, only say that their bright tints result either from 
the chemical nature or the minute structure of their 
tissues, independently of any benefit thus derived. 
Hardly any colour is finer than that of arterial blood ; 
but there is no reason to suppose that the colour of the 
blood is in itself any advantage ; and though it adds 
to the beauty of the maiden’s cheek, no one will 
* ‘Archives de Zoolog. Expdr.,* Oct. 1872, p. 563. 
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pretend that it has been a^bquired for this purpose. 
So again with many animals, especHllj the lowei ones, 
the bile is richly coloured ; .“^hus, as i am informed by 
Mr. Hancock, tne extreme beauty of the Eolidae (ixAed 
sea-slugs) is chiefly due to the biliary glands being 
seen through the translucent integuments- -this beauty 
being probably of no service to these animals. The 
tints of the decaying leaves in an American forest are 
described by every one as gorgeous ; yet no one sup- 
poses that these tints are of the least advantage to the 
trees. Bearing in mind how many substances cic^dy 
analogous to natural organic compounds have been 
recently formed by chemists, and which exhibit the 
most splendid colours, it would have been a strange 
fact if substances similarly coloured had not often 
originated, independently of any useful end thus 
gained, in the complex laboratory of living organisms. 

The suh-lcingdom of the Mollusca . — Throughout this 
great division of the animal kingdom, as far as I can 
discover, secondary sexual characters, such as we are 
here considering, never occur. Nor could they h^ 
expected in the three lowest classes, namely, in the 
Ascidians, Polyzoa, and Brachiopods (constituting the 
Molluscoida of some authors), for most of these animals 
are permanently affixed to a support or have their 
sexes united in the same individual. In the Lamelli- 
branchiata, or bivalve shells, hermaphroditism is not 
rare. In the next higher class of the Grasteropoda, or 
univalve shells, the sexes are either united or separate, 
^nt in the latter case the males never possess special 
organs for finding, securing, or charming the females, 
or for fighting with other males. As I am informed 
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by Mr.. Gwyn Jeffreys, ^he sole external difference 
between the sexes consists in the shell sometimes 
differing a little in form ; for instance, the shell of the 
male periwinkle {Littorina littorea) is narrower and has 
a more elongated spire than that of the female. But 
differences of this nature, it may be presumed, are 
directly (onnected with the act of reproduction, or 
with tie development of the ova. 

The Gasteropoda, though capable of locomotion and 
furnished with imperfect eyes, do not appear to be 
endowed with sufficient mental powers for the members 
of the same sex to straggle together in rivalry, and 
thus to acquire secondary sexual characters. Never- 
theless with the pulmoniferous gasteropoda, or land- 
snails, the pairing is preceded by courtship ; fo^ these 
animals, though hermaphrodites, are compelled by 
their structure to pair together. Agassiz remarks,^ 
Quiconque a eu Toccasion d’observer les amours des 
limajons, ne saurait mettre en doute la seduction 
^M^ployee dans les mouvements et les allures qui 
preparent et accomplissent le double embrassement 
‘‘«de ces hermaphrodites.” These animals appear also 
susceptible of some degree of permanent attachment: 
an accurate observer, Mr. Lonsdale, informs me that be 
placed a pair of land-snails, {Helix pomatia), one of 
which was weakly, into a small and ill-provided 
garden. After a short time the strong and healthy 
individual disappeared, and was traced by its track of 
slime over a wall into an adjoining well-stocked garden. 
Mr. Lonsdale concluded that it had deserted its sickly 
mate ; but after an absence of twenty-four hours ^t 
returned, and apparently communicated the result of 
* * De TEsp^ce et de la Class.’ <&c., 1869, p. 106, 
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its successful exploration, for both then started along 
the same track and disappeared over £*e wall ' 

Even in the highest class of the Mollusca, the 
Cephalopoda Ox cuttlefishes, in which the sex» are 
separate, secondary sexual characters of the present 
kind do not, as far as I can discover, occur. This is a 
surprising circumstance, as these animals possess 
highly-developed sense-organs and have considerable 
mental powers, as will be admitted by e\ery one who 
has watched their artful endeavours to escape from an 
enemy Certain Cephalopoda, however, are character- 
ised by one extraordinary sexual character, namely 
Lhat the male element collects within one of the arms 
or tentacles, which is then cast off, and clinging by its 
sucking -discs to the female, lives for a time an 
independent life. So completely does the cast-ofl* arm 
3'esemhle a separate animal, that it was described by 
(Cuvier as a parasitic worm under the name of Hectoco- 
tyle. But this marvellous structure may be classed 
as a primary rather than as a secondary sexual 
chare ‘;ter. 

A] though with the Mollusca sexual selection dq^s 
not seem to have come into play ; yet many univalve" 
and bivalve shells, such as volutes, cones, scallops, &c., 
are beautifully coloured and shaped. The colours do 
uot appear in most cases to be of any use as a pro- 
tection ; they are probably the direct result, as in the 
h^west classes, of the nature of the tissues; the 
patterns and the sculpture of the shell depending on 
its manner of growth. The amount of light seems to 
influential to a certain extent; for although, as 

* Sec, for instance, the account ‘ Journal of Eesearches,* 1845| 
I have given in my p. 7. 



406 THE DESCENT OF I^AN. Part II. 

repeatedly stated by Mr. Gwyn Jeffreys, the shells of 
some species living at a profound depth are brightly 
coloured, yet we generally see the lower surfaces, as 
well as the parts covered by the mantle, less highly- 
coloured than the upper and exposed surfaces.^ In 
some cases, as with shells living amongst corals or 
brightly- tinted sea- weeds, the bright colours may 
serve as a protection.® But that many of the nudi- 
branch mollusca, or sea-slugs, are as beautifully 
coloured as any shells, may be seen in Messrs. Alder 
and Hancock’s magnificent work ; and from information 
kindly given me by Mr. Hancock, it seems extremely 
doubtful whether these colours usually serve as a 
protection. With some species this may be the case, 
as with one kind which lives on the green leaven of 
algee, and is itself bright-green. But many brightly- 
coloured, white, or otherwise conspicuous species, do 
not seek concealment ; whilst again some equally 
conspicuous species, as well as other dull-coloured 
kinds, live under stones and in dark recesses. So that 
with these nudibranch molluscs, colour apparently does 
n()t stand in any close relation to the nature of the 
places which they inhabit. 

These naked sea-slugs are hermaphrodites, yet they 
pair together, as do land-snails, many of which have 
extremely pretty shells. It is conceivable that two 
hermaphrodites, attracted by each other’s greater 

* I have given (‘Geolog. cension, and formed by the 
Observations on Volcanic Is- solution of triturated sea-shells, 
lands,* 1844, p. 63) a curious ® Dr. Morse has lately dis- 
instance of the influence of light cussed tLis subject in his paper 
on the colours of a froudescent on the Adaptive Coloration of 
incrustation, deposited by the Mollusca, ‘ Froc. Boston Soc. of 
surf on the coast-rocks of As- Nat. Hist.’ vol. xiv., April, 1871. 
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beauty, might unite and leave offspring which would 
inherit their parents’ greater tjauty. Bui with such 
lowly-organised creatures Lhis is extremely improbable. 
Nor is it at all obvious how the offspring ixom the 
more beautiful pairs of hermaphrodites would have any 
advantage over the offspring of the less beautiful, so as 
to increase in number, unless indeed vigour and beauty 
generally coincided. We have not here the case of a 
number of males becoming mature before the females, < 
with the more beautiful males selected by the more 
vigorous females. If, indeed, brilliant colours were 
beneficial to a hermaphrodite animal in relation to its 
general habits of life, the more brightly-tinted in- 
dividuals would succeed best and would increase in 
number ; but this would be a case of natural and not 
of sexual selection. 

Suh-lcmgdom of the Venues; Class, Annelida {or 8ea- 
ivorms ). — In this class, although the sexes, when 
separate, sometimes difler from each other in charac- 
teis of such importance that they have been placed 
under distinct genera or even families, yet the difftJr- 
ences do not seem of the kind which can be safely 
attributed to sexual selection. These animals are 
often beautifully coloured, but as the sexes do not 
dififer in this respect, we are but little concerned with 
them. Even the Nemertians, though so lowly organ- 
ised, “ vie in beauty and variety of colouring with any 
** other group in the invertebrate series ; ” yet Dr. 
McIntosh® cannot discover that these colours are of 
any service. The sedentary annelids become duller- 

^ See his beautiful monograph on ‘ British Annelids,’ part L 
1873, p, 3. 
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coloured, according to M. Quatrefages,’ after the 
period of reproduction ; and this I presume may be 
attributed to their less vigorous condition at that 
time. All these worm-like animals apparently stand 
too low in the scale for the individuals of either sex to 
exert any choice in selecting a partner, or for the 
individuals of the same sex to struggle together in 
rivalry. 

Suhhingdom of the Arthropoda : Class, Crustaeea , — 
In this great class we first meet with undoubted 
secondary sexual characters, often developed in a 
remarkable manner. Unfortunately the habits of 
crustaceans are very imperfectly known, and we cannot 
explain the uses of many structures peculiar to one 
sex. With the lower parasitic species the males are of 
small size, and they alone are furnished with perfect 
swimming-legs, antennee and sense-organs ; the females 
being destitute of these organa, with their bodies often 
consisting of a mere distorted mass. But these extra- 
ordinary difierences between the two sexes are no doubt 
rejated to their widely difierent habits of life, and con- 
sequently do not concern us. In various crustaceans, 
belonging to distinct families, the anterior antennas 
are furnished with peculiar thread-like bodies, which 
are believed to act as smelliiig-organs, and these are 
much more numerous in the males than in the females. 
As the males, without any unusual development of 
their olfactory organs, would almost certainly be able 
sooner or later to find the females, the increased 
number of the smelling-threads has probably been 

^ S«e M. Perrier, * TOrigine * Kevue Scientifique/ Feb. 1873, 
de THomme d'apr^ Darwin,* p, 866. 
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acquired through sexual selection, by the better pro- 
vided males having been the more p ccessful ii: finding 
partners and in producing offspring. Fritz Muller has 
described a remarkable dimorphic species of T; ais, in 
which the male is represented by two distinct forms, 
which never graduate into each other. In the one form 
the male is furnished with more numerous smelling- 
threads, and in the other form with more powerfal and 
more elongated chelae or pincers, which serve to hold 
the female. Fritz Muller suggests that these differ- 
ences between the two male forms of the same species 
may have originated in certain individuals having varied 
in the number of the smelling-threads, whilst other 
individuals varied in the shape and size of their chelae ; 
so that of the former, those which were best able to 
find the female, and of the latter, those which were 
best able to hold her, have left the greatest number of 
progeny to inherit their respective advantages.® 

In some of the lower crustaceans, the right anterior 
antenna of the male differs greatly in structure from 
tb»^ left, the latter resembling in its simple tapering 
joints the antennas of the female. In the male tbe 
modified antenna is either swollen in the middle or 
angularly bent, or converted (fig. 4) into an elegant, 
and sometimes wonderfully complex, prehensile organ.® 
It serves, as I hear from Sir J. Lubbock, to hold the 

* ‘ Facts and Arguments for ‘ Annals and Mag. of Kat. Hist.’ 
Darwin,* English translat. 1869, vol. xi. 1853, pi. i. and x, ; and 
}). 20. See the previous discus- vol. xii. (1853) pL vii. See 
Kion on the olfactory threads. also Lubbock in ‘ Transact. Ent. 
^^ars has described a somewhat Soc.* vol. iv. new series, 1856- 
aualogous case (as quoted in 1858, p. 8. With respect to the 
;^Nature; 1870, p. 455) in a zigzagged antenna^ mentioned 
Norwegian crustacean, the Fon- below, see Fritz Miiller, ‘ Facts 
toporeia affmis. and Arguments for Darwin,’ 

See Sir J, Lubbock in 1869, p. 40, foot-note. 
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female, and for this same purpose one of the two 
posterior legs (6) on the same side of the body 
is converted into a forceps. In another family 
the inferior or posterior antennas are ‘‘ curiously 
zigzagged ” in the males alone. 

a In the higher crustaceans the 

X TT anterior legs are developed into 
\h chelae or pincers; and these are 
generally larger in the male than 
1 1 \ in the female, — so much so that 
1 market value of the male 

y 1 \\ \ edible crab (Cancer pagurns), ac- 

C / v \ cording to Mr. C. Spence Bate, is 

/.X \ \ five times as great as that of the 

G-U i/O many species the 

^ — V U unequal size on the 

f /iK opposite side of the body, the 
^ yj!/ 1 right-hand one being, as I am 

/// informed by Mr. Bate, generally, 
A / though not invariably, the largest. 

inequality is also often much 
/ greater in the male than in the 

„ female. The two chelae of the 
(from Lubbock). male ofteu difier in structure (figs. 
Af'MoS„g“. 5, 6, and 7), the smaller one 
thoracic resembling that of the female. 
0 . nmto/fZ'a'e. Wlrat advantage is gained by their 

inequality in size on the opposite 
aides of the body, and by the inequality being much 
greater in the male than in the female; and why, 
when they are of equal size, both are often much 
larger in the male than in the female, is not known. 
As 1 hear from Mr. Bate, the chelm are sometimes of 
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such length and size that they cannot possibly be used 
for carrying food to the mouth. In the malee: of cer- 
tain fresh- water prawns (Palaemon) the right leg is 



Fig. 6. Anterior part of body of CaUianai=fla (from Miln e-Ed wards), sbowing the un- 
equal and differently-constructed right and left-hand chela of the male. 

N.B. — The artist by mistake has reversed the drawing, and made the left-hand 
chela the largest. 



Fig. 8. Fig. 7. 

Fig. 6. Second leg of male Orchestia Tucuratniga (from Fritz Mflller). 
Fig. 7. Ditto of female. 


actually longer than the whole body. The great size 
of the one leg with its chelse may aid the male in 

See a paper by Mr. C. «*.m greatly indebted to Mr. 

Spence Bate, with figures, in Spence Bate for nearly all the 

‘ Proc. Zoolog. Soc.’ 1808, p. above statements with resfject 

363 ; and on the nomenclature to the chelas of th© higher 

the genus, ibid. p. 685, I crustacean©. 
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fighting with his rivals ; bnt this will not account for 
their inequality in the female on the opposite sides of 
the body. In Gelaslmus, according to a statement 
quoted by Milne-Edwards/^ the male and the female 
live in the same burrow, and this shews that they 
pair ; the male closes the mouth of the burrow with 
on^ of its chelae, which is enormously developed ; so 
that here it indirectly serves as a means of defence. 
Their main use, however, is probably to seize and to 
secure the female, and this in some instances, as with 
Gammarus, is known to be the case. The male of the 
hermit or soldier crab (Pagurus) for weeks together, 
carries about the shell inhabited by the female.^^ The 
sexes, however, of the common shore-crab {Carcinus 
mmnas)y as Mr. Bate informs me, unite directly i^^^fter 
the female has moulted her hard shell, when she is so 
soft that she would be injured if seized by the strong 
pincers of the male ; but as she is caught and carried 
about by the male before moulting, she could then be 
seized with impunity. 

Fritz Muller states that certain species of Melita are 
diptinguished from all other amphipods by the females 
having “ the coxal lamellae of the penultimate pair of 
“ feet produced into hook-like processes, of which the 
“ males lay hold with the hands of the first pair.” The 
development of these hook-like processes has probably 
followed from those females which were the most 
securely held during the act of reproduction, having 
left the largest number of offspring. Another Brazilian 
amphipod (Orchestia Darwinii^ fig. 8) presents a case 

“ ‘ Hist. Nat, des Crust.* tom. Assoc,, Fourth Re]}ort on the 
ii. 1837, p. 60. Fauna of S, Devom* 

“ Mr. 0. Spence Bate, * Brit 
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of dimorphism, like that of Tanais ; for there are two 
male forms, which differ in tia otrncture of their 
ehelsB.^^ As either chela w )uld certainly suffice to hold 



Fig. 8. Orchestla Darwinii (fiom Fritz Mill lor), sliowiDg the differently-constructed 
cheliiB of the two male forms. 


the female, — for both are now used for this purpose, — 
the two male forms probably originated by some having 

^ Fritz Muller, * Facts and Arguments for Darwin,* 1869, 
pp. 25-28. 
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varied in one manner and some in another ; both forms 
having derived certain special, but nearly equal 
advantages, from their differently shaped organs. 

It is not known that male crustaceans fight together 
for the possession of the females, but it is probably the 
case ; for with most animals when the male is larger 
than the female, he seems to owe his greater size to his 
ancestors having fought with other males during many 
generations. In most of the orders, especially in the 
highest or the Brachyura, the male is larger than the 
female; the parasitic genera, however, in which the 
sexes follow different habits of life, and most of the 
Entomostraca must be excepted. The chelae of many 
crustaceans are weapons well adapted for fighting. 
Thus when a Devil-crab {Pcyrtunus puber) was see’", by 
a son of Mr. Bate fighting with a Carcinm mmnas, the 
latter was soon thrown on its back, and had every limb 
torn from its body. When several males of a Brazilian 
Gelasimus, a species furnished with immense pincers, 
were placed together in a glass vessel by Fritz Muller, 
they mutilated and killed one another. Mr. Bate put 
a ^large male Carcinm msenaa into a pan of water, in- 
habited by a female which was paired with a smaller 
male ; but the latter was soon dispossessed. Mr. Bate 
adds, “ if they fought, the victory was a bloodless one, 
for I saw no wounds.” This same naturalist separated 
a male sand-skipper (so common on our sea-shores), 
Oammarus marinus, from its female, both of whom 
were imprisoned in the same vessel with many indivi- 
duals of the same species. The female, when thus 
divorced, soon joined the others. After a time the 
male was put again into the same vessel ; and he then, 
after swimming about for a time, dashed into the crowd, 
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and without any fighting at once took away his wife. 
This fact shews that in the Amp^ip^da, an order low 
in the scale, th j males a^d females recognise each 
other, and are mutually attached. 

The mental powers of the Crustacea are probably 
higher than at first sight appears probable. Any one 
who tries to catch one of the shore-crabs, so common 
on tropical coasts, will perceive how wary and alert 
they are. There is a large crab (Birgus latro), found 
on coral islands, which makes a thick bed of the picked 
fibres of the cocoa-nut, at the bottom of a deep burrow. 
It feeds on the fallen fruit of this tree by tearing off 
the husk, fibre by fibre ; and it always begins at that 
end where the three eye-like depressions are situated. 
It then breaks through one of these eyes by hammering 
with its heavy front pincers, and turning round, 
extracts the albuminous core with its narrow posterior 
pincers. But these actions are probably instinctive, so 
that they would be performed as well by a young 
aniuial as by an old one. The following case, however, 
can hardly be so considered : a trustworthy naturalist, 
Mr. Gardner,^^ whilst watching a shore-crab (Gelasimufv) 
making its burrow, threw some shells towards the hole. 
One rolled in, and three other shells remained within a 
few inches of the mouth. In about five minutes the 
crab brought out the shell which had fallen in, and 
carried it away to a distance of a foot ; it then saw the 
three other shells lying near, and evidently thinking 
that they might likewise roll in, carried them to the 
spot where it had laid the first. It would, I think, be 

‘ Travels in the Interior of searches,’ p. 463, an account of 
Brazil,’ 1846, p. 111. I have the habits of the Birgus, 
given, in my ‘Journal of Ee- 
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difficult to distinguish this act from one per^rmed by 
man by the aid of reason. ^ 

Mr. Bate does not know of any well-marked case of 
diflFerence of colour in the two sexes of our British 
crustaceans, in which respect the sexes oi the higher 
animals so often differ. In some cases, however, the 
males and females differ slightly in tint, hut Mr. Bate 
thinks not more than may he accounted for by their 
different habits of life, such as by the male wandering 
more about, and being thus more exposed to the light. 
Dr. Power tried to distinguish by colour the sexes of 
the several species which inhabit the Mauritius, but 
failed, except with one species of Squilla, probably 
S.'^tylifera^ the male of which is described as being of 
“ a beautiful bluish-green, ” with some of the appendages 
cherry-red, whilst the female is clouded with brown 
and grey, ‘‘ with the red about her much less vivid 
“ than in the male.'’ In this case, we may suspect the 
agency of sexual selection. From M. Bert’s observa- 
tions on Daphnia, when placed in a vessel illuminated 
by a prism, we have reason to believe that even the 
lowest crustaceans can distinguish colours. Witli 
^aphirina (an oceanic genus of Entomostraca), the males 
are furnished with minute shii^lds or cell-like bodies, 
which exhibit beautiful changing colours ; these are 
absent in the females, and in both sexes of one species.^'’ 
It would, however, be extremely rash to conclude that 
these curious organs serve to attract the females. I 
and informed by Fritz Muller, that in the female of a 
Brazilian species of Gelasimus, the whole body is of a 

Mr. Ch. Fraser, in ‘ Proc. Power’s statement. 

Zoolog. Soc.’ 18(39, p. 3. I am Claus, ‘ Die freilebenclen 

indebted to Mr. Bate for Dr. Copepoden,’ 1863, s. 35. 
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nearly nniform greyisli-brown. In the male the 
posterior part of ihe cephalo- thorax m pure wh^te, with 
the anterior part of a rich green, shading into dark 
brown; and ‘t is remarkable that these colo^’ g are 
liable to change in ^he course of a few minutes — the 
white becoming dirty grey or even black, the green 
“ losing much of its brilliancy/* It deserves especial 
notice that the males do not acquire their bright 
colours until they become mature. They appear to be 
much more numerous than the females ; they differ 
also in the larger size of their chelae. In some species 
of the genus, probably in all, the sexes pair and 
inhabit the same burrow. They are also, as we have 
seen, highly intelligent animals. From these various 
considerations it seems probable that the male in this 
species has become gaily ornamented in order to attract 
or excite the female. 

It* has just been stated that the male Gelasimus does 
not acquire his conspicuous colours until mature and 
nearly ready to breed. This seems a general rule in 
the whole class in respect to the many remarkable 
structural differences between the sexes. We shall 
hereafter find the same law prevailing throughout the 
great sub-kingdom of the Vertebrata ; and in all cases 
it is eminently distinctive of characters which have 
been acquired through sexual selection. Fritz Muller 
gives some striking instances of this law; thus the 
male sand-hopper (Orchestia) does not, until nearly 
full grown, acquire his large claspers, which are very 
differently constructed from those of the female ; whilst 
young, his claspers resemble those of the female. 

Class, Arachnida (Spiders). — The sexes do not 

” ‘ Facts and Arguments/ &c., p. 79. 

2 B 
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generally differ mncli in colour, but tbe males are often 
darker than the females, as may be seen in Mr. Black- 
wall’s magnificent work.^® In some species, however, 
the difference is conspicuous : thus the female of Spa- 
rassus smaragdulus is dullish green, whilst the adult 
male has the abdomen of a fine yellow, with three longi- 
tudinal stripes of rich red. In certain species of 
Thomisus the sexes closely resemble each other, in 
others they differ much ; and analogous cases occur in 
many other genera. It is often difficult to say which 
of the two sexes departs most from the ordinary colora- 
tion of the genus to which the species belong ; but 
Mr. Blackwall thinks that, as a general rule, it is the 
male ; and Canestrini remarks that in certain genera 
the males can be specifically distinguished with ease, 
but the females with great difficulty. I am informed 
by Mr. Blackwall that the sexes whilst young usually 
resemble each other ; and both often undergo great 
changes in colour during their successive moults, 
before arriving at maturity. In other cases the male 
alone appears to change colour. Thus the male of the 
sj^ove bright-coloured Sparassus at first resembles the 
female, and acquires his peculiar tints only when nearly 
adult. Spiders are possessed of acute senses, and 
exhibit much intelligence; as is well known, the 
females often shew the strongest affection for their 
eggs, which they carry about enveloped in a silken 
web. The males search eagerly for the females, and 

‘ A History of the Spiders the * Caratteri sessuali secondarii 
of Great Britain/ 1861-64. Fot degli Arachnidi,’ in the * Atti 
the following facts, see pp. 77, della Soc. Veneto-Trentina di 
88, 102. Sc. Nat. Padova,* vol. i. Ease. 3, 

“ This author has recently 1873. 
published a valuable essay on 
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have been seen by Oanestrini and others to fight for 
possession of them. This same auLIior says that the 
union of the two sexes b'^s been observed in about 
twenty species ; and he asserts positively t!i.wt the 
female rejects some of the males who court her, 
threatens them with open mandibles, and at last after 
long hesitation accepts the chosen one. From these 
several conciderations, we may admit with some con- 
fidence that the well-marked dili'erences in colour 
between the sexes of certain species are the results of 
sexual selection ; though we have not here the best 
kind of evidence, — the display by the male of his 
ornaments. From the extreme variability of colour in 
the male of some species, for instance of Theridion 
Uneaium, it would appear that these sexual characters 
of the males have not as yet become well fixed. Canes- 
trini draws the same conclusion from the fact that the 
males of certain species present two forms, differing from 
each other in the size and length of their jaws ; and this 
reminds us of the above cases of dimorphic crustaceans. 

Tl.e male is generally much smaller than the female, 
sometimes to an extraordinary degree, and he is forced 
to be extremely cautious in making his advances, as 
the female often carries her coyness to a dangerous 
pitch. De Geer saw a male that in the midst of his 
“ preparatory caresses was seized bj the object of his 
“ attentions, enveloped by her in a web and then 
“ devoured, a sight which, as h^ adds, filled him with 

Aug. Vinson (*Aran4ide8 with legs banded with red. 
oes lies de la ll^union,* pi. vi. Other even more striking cases 
figs. 1 and 2) gives a good in- of inequality in size between 
stance of the small size of the the sexes have been recorded 
iiiale, in Epeira nigra. In this (‘ Quarterly Journal of Science,* 
Bi>ecies, as I may add, the male is 1868, July, p. 4 29) ; but I have 
isiaceous and the female bl^k not seen the original accx)Uiit». 
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‘‘horror and indignation.”*^ The Eev. 0. P. Cam- 
bridge ** accounts in the following manner for the 
extreme smallness of the male in the genus Nephila. 
“ M. Vinson gives a graphic account of the agile way 
“in which the diminutive male escapes from the 
“ ferocity of the female, by gliding about and playing 
“ hide and seek over her body and along her gigantic 
limbs : in such a pursuit it is evident that the chances 
“ of escape would be in favour of the smallest males, 
“ while the larger ones would fall early victims ; thus 
“ gradually a diminutive race of males would be selected, 
“ until at last they would dwindle to the smallest 
“ possible size compatible with the exercise of their 
“ generative functions, — in fact probably to the size we 
“now see them, i.e., so small as to be a sort of pe^asite 
“ upon the female, and either beneath her notice, oi 
“ too agile and too small for her to catch without great 
“ difficulty.” 

Westring has made the interesting discovery that 
the males of several species of Theridion ** have the 
power of making a stridulating sound, whilst the females 
iy:e mute. The apparatus consists of a serrated ridge 
at the base of the abdomen, against which the hard 
hinder part of the thorax is’ rubbed ; and of this struc' 
ture not a trace can be detected in the females. It 
deserves notice that several writers, including the well- 
known arachnologist Walckenaer, have declared that 

^ Kirby and Spence, ‘ Intro- auttatum ; see Westring, in 
duction to Entomology,’ vol. L Kroyer, * Naturhist. Tidskrift,’ 
1818, p. 280. vol. iv. 1842-1843, p. 349 ; and 

‘-i'^tproc. Zoolog. Soc.* 1871, vol. ii. 1846-1849, p. 342. See, 
]). 621 also, for other species, ‘ Araneas 

Theridion {Amg&na^ Sund.) Saecicae,’ p. 184. 
serratipeSf ^-jjunctatum U 
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spiders are attracted by music.^^ . From the analogy of 
the Orthoptera and Homoptera, le dfescribei in the 
next chapter, W3 may feel almost sure that the stridn- 
lation serves, as West ring also believes, to or to 
excite the female ; and this is the first case known to 
me in the ascending scale of the aniiisal kingdom of 
sounds emitted for this purpose.^® 

Class, Myrmpoda . — In neither of the two orders in 
this class, tho millipedes and centipedes, can I find any 
well-marked instances of such sexual diflerences as 
more particularly concern us. In Glomeris limhata, 
however, and perhaps in some few other species, the 
males dilBfer slightly in colour from the females; but 
this Glomeris is a highly variable species. In the 
males of the Diplopoda, the legs belonging either to 
one of the anterior or of the posterior segments of the 
body are modified into prehensile hooks which serve to 
secure the female. In some species of lulus the tarsi 
of the male are furnished with membranous suckers for 
th'^ same purpose. As we shall see when wo treat of 
Insects, it is a much more unusual circumstance, tb|it 
it is the female in Lithobius, which is furnished with 
prehensile appendages at the extremity of her body 
for holding the male.^^ 

^ Dr. H. H. van Zouteveen, seems adapted to produce sound ; 
in his Dutch translation of this see ‘Zoological Kecord/ 1869, p. 
work (vol. i. p. 444), has collected 603. 

several cases. ^ Walckenaer et P. Gervais, 

^ Hilgendorf, however, has ‘Hist. JSTat. des Jnsectes: Ap- 
lately called attention to an teres,’ tom. iv. 1847, pp. 17, 19, 
analogous structure in some of 68. 
the higher crustaceans, which 
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CHAPTER X. 

Secondary Sexual Characters of Insects. 

Diversified structures possessed by the males for seizing the females 
— Differences between the sexes, of which the meaning is not 
understood — Difference in size between the sexes — Thysanura 
— Diptera — Hemiptera — Homoptera, musical powers possessed 
by the males alone — Orthoptera, musical instruments of the 
males, much diversified in structnre; pugnacity ; colours — Neu- 
roptera, sexual differences in colour — Hymenoptera, pugnacity 
and colours — Coleoptera, colours ; furnished with great horns, 
apparently as an oniament ; battles ; stridulating organs generally 
common to both sexes. 

In the immense class of insects the sexes sometimes 
differ in their locomotive-organs, and often in their 
sense-organs, as in the pectinated and beantifully 
plumose antennsB of the males of many species. In 
CMoeon, one of the Ephemerm, the male has great 
pillared eyes, of which the female is entirely destitute.^ 
The ocelli are absent in the females of certain insects, 
as in the Mutillidae ; and here the females are likewise 
wingless. But we are chiefly concerned with structures 
by which one male is enabled to conquer another, 
either in battle or courtship, through his strength, 
pugnacity, ornaments, or music. The innumerable 
contrivances, therefore, by which the male is able to 

' Sir J. Lubbock, ‘ Transact, tillidaa see Westwood, ‘ Modern 
Linnean Soc.* vol. xxv. 1866, p. Class, of Insects,’ vol. ii. p. 213. 
484. With respect to the Mu- 



Obat. X. 


r-TSEcm 


423 


seize the female, ftay be briefly passed over. Besides 
the complex structures at the apex of the aldomen, 
which ought^erhaps to be ranked as primary organs,^ 

it is astonisning,” as Mr B. D. Walsh ^ has reLa .«rked, 

“ how many different organs are worked in by nature 
“for the seemingly insignificant object of enabling 
“ the male to grasp the female firmly.” The mandibles 
or jaws are sometimes used for this purpose ; thus the 
male Gorijdalis cornutus (a neuropterous insect in some 
degree allied to the Dragon flies, &c.) has immense 
curved jaws, many times longer than those of the 
female ; and they are smooth instead of being toothed, 
so that he is thus enabled to seize her without injury.* 
One of the stag beetles'* of North America {Lueanus 
elaphm) uses his jaws, which are much larger than 
those of the female, for the same purpose, but pro- 
bably likewise for fighimg. In one of the sand-wasps 
(Ammophila) the jaws in the two sexes are closely alike, 
but are used for widely different purposes : the males, 
as Professor Westwood observes, '‘are exceedingly *11 

^ These organa in the male B. ii. 1848, s. 164; and West- 

often differ in closely-allied wood, * Transact. Ent. Soo.* Y'%1. 

species, and afford excellent iii. 1842, p. Ih5) of distinct 

specific characters. But their species having been observed in 

importance, from a functional union. Mr. MacT.achlan in- 

point of view, as Mr. H. Mac- forms me (vide ‘ Stett. Ent. 

Lachlan has remarked to me, Zeitung,’ 1867, s. 155) that 

has probably been overrated. It when several species of Phry- 

has been suggested, that slight ganidm, which present strongly- 

differences in these organs would pronounced differences of this 

suffice to prevent the intercross- kind, were confined together by 

ing of well-marked varieties or Dr. Aug. Meyer, they coupled^ 

incipient species, and would thus and one pair produced fertile 

aid in their development. That ova. 

this can hardly be the case, we ® ‘ The Practical Entomo- 
infer from the many re- legist,* Philadelphia, vol. ii. 

wrded cases (see, for instance. May, 1867, p. 88. 

Broun, * Gesqhichto der Natur/ * Mr. Walsh, ibid. p. 107, 
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‘‘ ardent, seizing their partners round the neck with 
their sickle-shaped jaws ; ” ® whilst the females use 
these organs for burrowing in sand-banks and making 
their nests. 

The tarsi of the front-legs are dilated in many male 
beetles, or are furnished with 
broad cushions of hairs ; and 
in many genera of water- 
beetles they are armed with 
a round flat sucker, so that 
tlie male may adhere to the 
slippery body of the female. 
It is a much more unusual 
circumstance that the fe- 
males of some water-beetles 
(Dytiscus) have their elytra 
deeply grooved, and in Aeilius 
sahatus thickly set with 
hairs, as an aid to the male. 
^J'he females of some other 

Fis.9. Crabrocribmria.. tTpp.r figure. -water-beetles (Hydroporus) 

^ male; lower tigurc, female. havo their elytra puncturcd 
for the same purpose.^ In the male of Cralro crihrarius 
(fig. 9), it is the tibia which is dilated into a broad 
horny plate, with minute membraneous dots, giving to 



® ‘Modern Classification of In- 
sects,’ vol. ii. 1B40, pp. 205, 206. 
Mr. Walsh, who called my at- 
tention to the double use of the 
jaws, says that he has repeatedly 
observed this fact. 

® We have here a curious and 
inexplicable case of dimorphism, 
for some of the females of four 
European species of Dysticus, 
and of certain species of Hydro- 


porus, have their elytra smooth ; 
and no intermediate gradations 
betw('('n the sulcated or punc- 
tured, and the quite smooth 
elytra have been observed. See 
Dr. II, Schaum, as quoted 
in the ‘Zoologist,’ vol. v.-vi. 
1847-48, p. 1896. Also Kirby 
and Spence, ‘Introduction to 
Entomology,’ voh iii. 1826, p* 
305. 
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it a singular appearance like that of a riddle/ In the 
male of Penthe (a genus of beetles) a few of the middle 
joints of the- antennae are dilated and 
furnished on the inferior surface with 
cushions of hair, exactly like those on 
the tarsi of the Carahidae, ^‘and oh- 
viously for the same end/' In male 
dragon-flies, ‘‘ the appendages at the tip 
“ of the tail are modified in an almost 
“ infinite variety of curious patterns to 
‘‘ enable them to embrace the neck of 
the female.” Lastly, in the males of 
many insects, the legs are furnished 
with peculiar spines, knobs or si)urs ; 
or the whole leg is bowed or thickened, 
but this is by no means invariably a 1 
sexual character; or one pair, or all 
three pairs are elongated, sometimes to 
an extravagant length/ 

Tlie sexes of many species in all the 
orders present diflereiices, of which 
tilt! meaning is not understood. One 
curious case is that of a beetle (fig. 10), 
the male of which has left mandible 
much enlarged ; so that the mouth is 
greatly distorted. Jn anotlier Cara- pig.',,,. x.phroder*, 
bidous beetle, Eurygnatbus,® wo have “e, 

tbe case, unique as far as known to fenLk 
Mr. Wollaston, of the head of the female 

Westwood, ‘ Modern Class.’ voL iii. p. 88. 

'td. ii. p. 193. The following ® Kirby and Spence, *In- 
ytaterneiit about Penthe, and troduct.’ &c., vol. iii. pp. 332- 
others in inverted commas, are 336. 

taken from Mr. Walsh, ‘ Practi- ® ‘ fnsecta Maderensia,’ 1854, 
cal Entomologist,’ Philadelphia, p. 20. 
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being mncb broader and larger, though in a variable 
degree, than that of the male. Any number of such 
cases could be given. They abound in the Lepidoptera : 
one of the most extraordinary is that certain male 
butterflies have their fore-legs more or less atrophied, 
with the tibiae and tarsi reduced to mere rudimentary 
knobs. The wings, also, in the two sexes often diflFer in 
neuration,^° and sometimes considerably in outline, as 
in the Arieoris epitus, which was shewn to me in the 
British Museum by Mr. A. Butler. The males of 
certain South American butterflies have tufts of hair 
on the margins of the wings, and horny excrescences 
on the discs of the posterior pair.^^ In several British 
butterflies, as shewn by Mr. Wonfor, the males alone 
are in parts clothed with peculiar scales. 

The use of the bright light of the female glow-worm 
has been subject to much discussion. The male is 
feebly luminous, as are the larvae and even the eggs. 
It has been supposed by some authors that the light 
serves to frighten away enemies, and by others to 
^^ide the male to the female. At last, Mr. Belt^* 
appears to have solved the difficulty : he finds that all 
the Lampyridae which he has tried are highly dis- 
tasteful to insectivorous mammals and birds. Hence 
it is in accordance with Mr. Bates* view, hereafter to 
be explained, that many insects mimic the Lampyridae 
closely, in order to be mistaken for them, and thus to 

E. Doubleclay, ‘ Annals and p. 74. Mr. Wonfor’s observa- 
Mag. of Nat. Hist.’ vol. i. 1848, tions are quoted in ‘Popular 
p. 379. I may add that the Science Review,’ 1868, p. 343. 
wings in certain Tlymenoptera ‘The Naturalist in Nica- 

(see Shuckard, ‘ Fossorial Hy- ragua,’ 1874, pp. 316-320. On 
menop.’ 1837, pp. 39-43) differ the phosphorescence of the eggs, 
in neuration according to sex. see ‘ Annals and Mag. of Nat. 

“ H. W. Bates, in ‘Journal Hist,’ 1871, Nov., p. 372, 
of Proo. Linn, Soc.* vol vi. 1862, 
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escape destruction. He further believes that the 
luminous species profit by being at o•^ce recognised as 
unpalatable. It is probable that the same explanation 
may be extended to the Elaters, both sexes of ^hich 
are highly luminous. It is not known why the wings 
of the female glow-worm have not been developed ; 
but in her present state she closely resembles a larva, 
and as larvoe are so largely preyed on by many 
animals, we can understand why she has been 
rendered so much more luminous and conspicuous 
than the male ; and why the larvae themselves are 
likewise luminous. 

Difference in Size betiveen the Sexes . — With insects of 
all kinds the males are commonly smaller than the 
females; and this difference can often be detected 
even in the larval state. So considerable is the 
difference between the male and female cocoons of the 
silk-moth {Bombyx mori), that in France they are 
separated by a particular mode of weighing.^® In the 
lower classes of 'lie animal kingdom, the greater size 
of tae females seems generally to depend on their de- 
veloping an enormous number of ova; and this majr 
to a certain extent hold good with insects. But Dr. 
Wallace has suggested a much more probable expla- 
nation, He finds, after carefully attending to the 
development of the caterpillars of Bombyx c^nthia and 
yamamai, and especially to that of some dwarfed 
caterpillars reared from a second brood on unnatural 
food, ‘‘ that in proportion as the individual moth is 
“ finer, so is the time required for its metamorphosis 
“ longer ; and for this reason the female, which is tha 
“ larger and heavier insect, from having to carry her 
^ Kobinet, ‘ Vers k Sole,’ 1848, p, 207. 
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‘‘ namerotis eggs, will be preceded by the male, which 

is smaller and has less to mature.’^ Now as most 
insects are short-lived, and as they are exposed to 
many dangers, it would manifestly be advantageous to 
the female to be impregnated as soon as possible. 
This end would be gained by the males being first 
matured in large numbers ready for the advent of the 
females ; and this again would naturally follow, as 
Mr. A. E. Wallace has remarked,^® through natural 
selection ; for the smaller males would be first 
matured, and thus would procreate a large number of 
offspring which would inherit the reduced size of their 
male parents, whilst the larger males from being 
matured later would leave fewer offspring. 

There are, however, exceptions to the rule male 
insects being smaller than the females : and some of 
these exceptions are intelligible. Size and strength 
would be an advantage to the males, which fight for 
the possession of the females ; and in these cases, as 
with the stag-beetle (Lucanus), the males are larger 
than the females. There are, however, other beetles 
which are not known to fight together, of which the 
males exceed the females in size ; and the meaning of 
this fact is not known ; but in some of these cases, as 
with the huge Dynastes and Megasoma, we can at 
least see that there would be no necessity for the 
males to be smaller than the females, in order to be 
matured before them, for these beetles are not short- 
lived, and there would be ample time for the pairing 
of the sexes. So again, male dragon-flies (Libel- 
lulidse) are sometimes sensibly larger, and never 

** ‘Transact. Ent. Soc.’ 3rd ‘ Journal of Proc. Ent. Soc.’ 

series, vol. v. p. 486. Feb. 4 th, 1867, p. Ixxi. 
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smaller, than the femaleri ; and as Mi. MaoLachlan 
believes, they do not generally pair "vith the females 
until a week or fortnight has elapsed, and until they 
have assumed their proper masculine colour.’^ But 
the most curious case, shewing on what complex and 
easily-overlooked relations, so trifling a character as 
difference in size between the sexes may depend, is 
that of the aculeate Hymenoptera ; for Mr. F. Smith 
info I ms me that throughout nearly the whole of this 
large group, the males, in accordance with the general 
rule, are smaller than the females, and emerge about 
a week before them ; but amongst the Bees, the males 
of Apis mdlijiGa, Anthidium manicaium, and Antho^ 
phora acervorum, and amongst the Fossores, the males 
of the Methoca ichneumonides, are larger than the 
females. The explanation of this anomaly is that a 
marriage flight is absolutely necessary with these 
species, and the male requires great strength and size 
in order to carry the female through the air. In- 
creased size has here been acquired in opposition to 
the usual relation between size and the period of de- 
velopment, for the males, though larger, emerge before 
the smaller females. 

We will now review the several Orders, selecting 
such facts as more particularly concern us. The 
Lepidoptera (Butterflies and Moths) will retained 
for a separate chapter. 

Order, Tlitjsanura , — The members of this lowly 
organized order are wingless, dull-colourei, minute 

“ For this and other state- iii. p. 300; on the duration of 
uients on the size of the sexes, life in insects, see p. 344. 
see Kirby and Spence, ibid. voL 
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insects, with ugly, almost misshapen heads and bodies. 
Their sexes do not differ, but they are interesting as 
shewing us that the males pay sedulous court to the 
females even low down in the animal scale. Sir J. 
Lubbock says : it is very amusing to see these 

little creatures (Smynthurus luteus) coquetting 
“ together. The male, which is much smaller than the 
“ female, runs round her, and they butt one another, 
“ standing face to face and moving backward and 
“forward like two playful lambs. Then the female 
“ pretends to run away and the male runs after her 
“ with a queer appearance of anger, gets in front and 
“ stands facing her again ; then she turns coyly round, 
“ but he, quicker and more active, scuttles round too, 
“ and seems to whip her with his antennae ; the’^ for a 
“ bit they stand face to face, play with their antennae, 
“ and seem to be all in all to one another.'^ 

Order, Diptera (Flies). — The sexes differ little in 
colour. The greatest difference, known to Mr. F. 

alker, is in the genus Bibio, in which the males are 
blackish or quite black, and the females obscure 
bfownish-orange. The genus Elaphomyia, discovered 
by Mr. Wallace^® in New Guinea, is highly remark- 
able, as the males are furnished wuth horns, of which 
the females are quite destitute. The horns spring 
from beneath the eyes, and curiously resemble those of 
a stag, being either branched or palmated. In one of 
the species, they equal the whole body in length. 
They might be thought to be adapted for fighting, but 
as in one species they are of a beautiful pink colour, 

” ‘Transact. Linnoan Soc.* “ ‘I’he Malay Archipelago,’ 
vol. xxvi. 18G8, p. 296. vui ii. 1869, p. 313. 
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edged with hlack, with e pale central stripe, and as 
these insects have altogether a ver^' elegant .ippear- 
ance, it is perhaps more probable that they serve as 
ornaments. That the males of some Dipteir* fight 
together is certain ; Prof. Westwood has several 
times seen this with the Tipulae. The males of other 
Diptera apparently try to win the females by their 
music : H. Muller watched for some time two males 
of an Eristalis courting a female ; they hovered above 
her, and flew from side to side, making a high 
humming noise at the same time. Gnats and 
mosquitoes (Oulicidae) also seem to attract each other 
by hurfiming; and Prof. Mayer has recently ascer- 
tained that the hairs on the .antennm of the male 
vibrate in unison with the notes of a tuning-fork, 
within che range of the sounds emitted by the female. 
The longer hairs vibrate sympathetically with the 
graver notes, and the shorter hairs with the higher ones. 
Landois also asserts that he has repeatedly drawn down 
a whole swarm of gnats by uttering a particular note. 
It n.ay be added that the mental faculties of the Diptera 
are probably higher than in most other insects, in ac- 
cordance with their highly-developed nervous system.^^ 

Order, Eemiptera (Field-Bugs). — Mr. J. W. Douglas, 
who has particularly attended to the British species, 
has kindly given me an account of their sexual differ- 

‘ Modem Classification of tomy of the Blow-fly, Musoa 
Insects,* vol. ii. 1840, p. 626. . vomitoria,* 1870, p. 14. He 

^ Anwendung, &c., ‘ Verb. d. remarks (p. 33) that, “ the 
n- y* Jahrg.’xxix. p. 80. Mayer, “captured flies utter a peculiar 
in ‘ American Katuralifit,* 1874, “jdamtive note, and that this 
P* 236. “sound causes other flies to 

^ See Mr. B. T. Lowne’s in- “disappear,” 
t cresting work, *On the Ana- 
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ences. The males of some species are furnished with 
wings, whilst the females are wingless ; the sexes differ 
in the form of their bodies, elytra, antennm and tarsi ; 
but as the signification of these difl'erences are unknown, 
they may be here passed over. The females are generally 
larger and more robust than the males. With British, 
and, as far as Mr. Douglas knows, with exotic species, 
the sexes do not commonly differ much in colour ; but 
in about six British species the male is considerably 
darker than the female, and in about four other species 
the female is darker than the male. Both sexes of 
some species are beautifully coloured ; and as these 
insects emit an extremely nauseous odour, their con- 
spicuous colours may serve as a signal that they are 
unpalatable to insectivorous animals. In some few 
cases their colours appear to be directly protective: 
thus Prof. Hoffmann informs me that he could hardly 
distinguish a small pink and green species from the 
buds on the trunks of lime-trees, which this insect 
frequents. 

Some species of Keduvidse make a stridulating noise ; 
and, in the case of Pirates stridulus, this is said to 
bb effected by the movement of the neck within the 
pro-thoracic cavity. According to Westring, Beduvius 
personatus also stridulates. But I have no reason to 
suppose that this is a sexual character, excepting that 
with non-social insects there seems to be no use for 
sound-producing organs, unless it be as a sexual call. 

Order, Eomoptera . — Every one who has wandered in 
a tropical forest must have been astonished at the din 
made by the male Cicadse. The females are mute ; as 
“ Westwood, ‘Modern Class, of Insects,* vol. ii p. 473. 



Chap X. 


HOMOPTBBA. 


488 


the Grecian poet Xenarohus says, Happy the Cicadas 
“ live, since they all have voiceless v vos/’ The noise 
thus made could be plamlj hoard on board the 
''Beagle,^’ whan anchored at a quarter of a ixn' from 
the shore of Brazil and Captain Hancock says it can 
he heard at the distance of a mile. Tlie Greeks 
formerly kept, and the Chinese now keep these insects 
in cages for the sake of their song, so that it must bo 
pleasing to the ears «>f some The CicadidaB 

usually sing during the day, whilst the Pulgoridse 
appear to ho night-songsters The sound, according 
to Laiidois,^^ is produced by the vibration of the 
lips of the spiracles, which are set into motion by a 
current of air emitted from the trnchem ; hut this view 
has lately been disputed. Dr. Powell appears to have 
proved that it is produced by the vibration of a mem- 
brane, set into action by a special muscle. In the 
living insect, whilst stridnlating, this membrane can 
be seen to vibrate ; and in the dead insect the proper 
sound is heard, if the muscle, when a little dried and 
hardened, is pulled with the point of a pin., In the 
female the whole complex musical apparatus is presenl^ 
but is much less developed than in the male, and is 
never used for producing sound. 

With respect to the object of the music, Dr. Hart- 
nmn, in speaking o£ the Cicada scptemdeciNt^ of the 
United States, says,^® the drums are now (J une 6th 


These particulais are taken 
irom W estwood’s ‘ Modem Class, 
of Insects,’ vol. ii. 1840, p. 422. 
See, also, on the Fulgoridae 
^uhy and Spence, * Introduct.’ 
ii. p. 401. 

^ ‘ Zeitschrift fur wissenschaft 
^ooiog.’ B. xvii. 1867, a. 152-168. 


^ ‘Transact. New Zealanrl 
Institute,* vol, v. 1873, p. 286. 

^ I am indebted to Mr. Walsh 
for having sent me this extract 
from a ‘Journal of the Boingi 
of Cicada septemdecim’ by Br. 
Hartman. 
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and 7 th, 1851) heard in all directions. This I believe 
‘‘ to be the marital summons from the males. Standing 
in thick chestnut sprouts about as high as my head, 
where hundreds were around me, I observed the 
‘‘females coming around the drumming males.” He 
adds, “ this season (Aug. 1868) a dwarf pear-tree in 
“ my garden produced about fifty larvae of Gic.pruinosa ; 
“and I several times noticed the females to alight near 
“a male while he was uttering his clanging notes.” 
Fritz Muller writes to me from S. Brazil that he has 
often listened to a musical contest between two or 
three males of a species with a particularly loud voice, 
seated at a considerable distance from each other : as 
soon as one had finished his song, another immediately 
began, and then another. As there is so much rivalry 
between the males, it is probable that the females not 
only find them by their sounds, but that, like female 
birds, they are excited or allured by the male with the 
most attractive voice. 

I have not heard of any well-marked cases of orna- 
mental difierences between the sexes of the Homoptera. 
Mr. Douglas informs me that there are three Britisli 
species, in which the male is black or marked with 
black bands, whilst the females are pale-coloured or 
obscure. 

Order, Orthoptera (Crickets and Grasshoppers). — The 
males in the three saltatorial families in this Order are 
remarkable for their musical powers, namely the Ache- 
tidiB or crickets, the Locustidee for which there is no 
equivalent English name, and the Acridiidas or grass- 
hoppers. The stridulation produced by some of the 
Locustidge is so loud that it can be heard during the 
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night at the distance of a mile ; and that made by 
certain species is not unmusical eyen to the human ear, 
so that the Indians on the Amazons keep them in 
wicker cages. All observers agree that the sound'” serve 
either to call or excite the mute females. With respect 
to the migratory locusts of Eussia, Korto has given’® 
an interesting case of selection by the female of a male. 
The males of this species {Padiytylm migralorim) 
whilst coupled with the female stridulate from anger 
or jealousy, if approached by other males. The house- 
cricket when surprised at night uses its voice to warn 
its fellows.’^ In North America the Katy-did {Platy- 
phyllum coneavum, one of the Locustidse) is described®® 
as mounting on the upper branches of a tree, and in 
the evening beginning ‘‘ his noisy babble, while rival 
‘‘ notes issue from the neighbouring trees, and the 
‘‘ groves resound with the call of Katy-did-she-did the 
“live-long night.” Mr. Bates, in speaking of the 
European field-cricket (one of the Achetidae), says 
“the male has been observed to place himself in the 
“ e\ jiiing at the entrance of his burrow, and stridulate 
“ until a female approaches, when the louder notes are 
“ succeeded by a more subdued tone, whilst the success- 
“ ful musician caresses with his antennae the mate he 
“ has won.” Dr. Scudder was able to excite one of 
these insects to answer him, by rublnng on r file with 


^ L. Guilding, ‘Transact. 

I state this on the authority 
of Koppen, ‘ IJeber die Heusch- 
rechen in Siidrusslandf 1866, 
p. o2, for I have in vain en- 
oc^avoured to procure Korte’is 
work. 

rv White, ‘Nat. Hist. 

^>1 feelborne; vol. ii. 1825, p. 262. 


Harris, ‘Insects of New 
England,’ 1842, p. 128. 

‘The Naturalist on the 
Amazons,’ vol. i. 1863, p. 252. 
Mr. Bates gives a very interest- 
ing discussion on the gradations 
in the musical apparatus of the 
three families. See also West- 
wood, ‘Modem Class.’ vol. iL 
pp. 445 and 463. 
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a quill.®* In both sexes a remarkable auditory appa- 
ratus has been discovered by Yon Siebold, situated in 
the front legs.®® 

In the three Families the sounds are differently 
produced. In the males of the Achetidae both wing- 
covers have the same apparatus ; and this in the field- 
pricket {Gryllus campestris, fig. 11) consists, as des- 
cribed by Landois,®^ of from 131 to 138 sharp, trans- 



sr 


Kig. 11. Gryllns oampt'Ririfl (from Laiidols). 

Kight-hand figure, under side of part of a 
wing-ncrvure, much magnified, Bbowing 
the teeth, st. 

Left-hand figure, upper surface of wing- 
cover, with the projecting, smooth nervure, 
t r, across w hich the teeth (rt) are scraped. 


verse ridges or teeth (st) 
on the under side of one 
of the nervures of the 
wing-cover. This toothed 
nervure is rapidly scraped 
across a projecting, 
smooth, hard ner^^ure (r) 
on the upper surface of 
the opposite wing. First 
one wing is rubbed over 
the other, and then the 
movement is reversed. 
Both wings are raised a 
little at the same time, so 
as to increase the reson- 


ance. In some species the wing-covers of the males are 
furnished at the base with a talc-like plate.®® I here give 
a drawing (fig. 12) of the teeth on the under side of tbe 
nervure of another species of Gryllus, viz., G. domestic 
CU8. With respect to the formation of these teeth, 
I)r. Gruber has shewn that they have been developed 


‘ Proc. Boston Soc. of Nat. 
Hist.’ vol. xi. Apri], 1868. 

‘Nouveau Manuel d’Anat. 
Comp.* (French translat.), tom. 
1, 1850, p. 667. 


^ ‘Zeitschriftfiirwisseru3chaft. 

Zoolog.’ B. xvii. 1867, s. 117. 

Westwood, ‘Modem Class, 
of Insects,’ vol. i. p. 440. 

** ‘ Ueber der Tonapparat der 
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by the aid of selection, from the minute scales and 
hairs with which the wings and bod;’ are cove, ed, and 
I came to the same conclusion with respect to those of 
the Coleoptera. But Dr. Gruber further she’> that 
their development is In part directly due to the stimu- 
lus from the friction of one wing over the other. 

In the Locustidae the opposite wing- 
covers differ from each other in struc- 
ture (fig 13), and the action cannot, as 
in the last fsmily, be reversed. The 
left wing, which acts as the bow, lies 
over the right wing which serves as 
the fiddle. One of the nervures (a) 
on the under surface of the former is 
finely serrated, and is scraped across 
the prominent nervures on the upper Landoi^. 

surface of the opposite or right wing. In our British 
Fhasgonura viridissima it appeared to me that the 
serrated nervure is rubbed against the rounded hind- 
corner of the opposite wing, the edge of which is 
thi( kened, coloured brown, and very sharp. In the 
right wing, but not in the left, there is a little platj, 
as transparent as talc, surrounded by nervures, and 
called the speculum. In Ephii:>piger vitimiy a member 
of this same family, we have a curious subordinate 
modification ; for the wing-covers are greatly reduced 
in size, but “ the posterior part of the pro-thorax is 
“ elevated 'into a kind of dome over the wing-covers, 
“ and which has probably the effect of increasing the 
“sound.’^®^ 

Locustiden, ein Beitrag zum p. 100. 

■Uarwmismus,’ ‘ Zeitsch. fur wis- Westwood, ‘ Modem Class. 
Bensck. Zoolog,’ B. ixii, 1872, of Insects/ vol. i. p. 453, 
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Wa thus see that the musical apparatus is more 
differentiated or specialised in the Locustidee (which 
include, I believe, the most powerful performers in the 
Order), than in the Achetidse, in which both wing- 



Fig. 13 . Chlnroca^ufl Tanana (from B&to^). a, b. Lobee of oppouHe wlng-oovers. 


covers have the same structure and the same function.^® 
Landois, however, detected in one of the Locustidie, 
namely in Decticus, a short and narrow row of small 
teeth, mere rudiments, on the inferior surface of the 
right wing-cover, which underlies the other and is 
never used as the bow. I observed the same rudimen- 
tary structure on the under side of the right wing- 
cover in Phasgonura viridissima. Hence we may infer 

^ Landois, * Zoitsoli. f. wiss. Zoolog.* B. zvii. 1667, s. 121, 122. 
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with confidence that the Locustidas are descended from 
a form, in which, as in the existing Achetidse, both 
wing-covers had serrated nervureo on the under surface, 
and could ’ndifferentiy used as the bow; h:i that 
in the Locustidae the two wing-covers gradual];y oecauie 
diflfereniiated and perfected, on the principle of the 
division of labour, the one to act cxoiiisively as the 
bo^Y, and the other as the fiddle. Dr. Gruber takes 
the same view, and has shown that rudimentary teeth 
are commonly found on 
the inferior surface of 
the right wing. By what 
steps tli- more simple 
apparatus in the Achetidm 
originated, we do nut 
kiiow, but it is probable 
that the basal portions 
of the wing-covers origi- 
nally overlapped each 
other as they do at pre- 
se it; and that the fric- 
tmn of the nervures pro- 
duced a grating sound, as is now the case with itie 
wing-covers of the females.^® A grating sound thus 
occasionally and accidentally made by the males, if it 
served them ever so little as a love-call to the females, 
might readily have been intensified through sexual 
selection, hy variations in the roughness of the nervures 
having been continually preserved. 

In the last and third Family, namely the Acridiidm 

“ Walsh also informs me cavtim, “ when captured makes 
that he has noticed that the “ a feeble grating noise by shuf- 
female of the FlatyjjhyUurfi. cm- “ limg her wing-covers together/ 



Fig. 14 . Bmd-leg of Steiiobotbrup pratorura; 
r, th(‘ KLrlduliitiiig ridge; lower tigure, the 
teeth lormmg the ridge, much ui.iguilied 
(fiom LanUoiB). 
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or grasshoppers, the stridulation is produced in a very 
different manner, and according to Dr. Scudder, is not 
so shrill as in the preceding Families. The inner 
surface of the femur (fig. 14, r) is furnished with a 
longitudinal row of minute, elegant, lancet-shaped, 
elastic teeth, from 85 to 93 in number ; and these are 
scraped across the sharp, projecting nervures on the 
wing-covers, which are thus made to vibrate and 
resound. Harris says that when one of the males 
begins to play, he first bends the shank of the hind- 
“ leg beneath the thigh, where it is lodged in a furrow 
designed to receive it, and then draws the leg briskly 
‘‘ up and down. He does not play both fiddles together, 
but alternately, first upon one and then on the other.” 
In many species, the base of the abdomen is hollowed 
out into a great cavity which is believed to act as a 
resounding board. In Pneumora (Fig. 15), a S. African 
genus belonging to the same family, we meet with a new 
and remarkable modification ; in the males a small 
notched ridge projects obliquely from each side of the 
abdomen, against which the hind femora are rubbed.^^ 
As the male is furnished with wings (the female beini,' 
wingless), it is remarkable that the thighs are not 
rubbed in the usual manner against the wing-covers ; 
but this may perhaps be accounted for by the unusually 
small size of the hind-legs, 1 have not been able to 
examine the inner surface of the thighs, which, judging 
from analogy, would be finely serrated. The species 
of Pneumora have been more profoundly modified for 
the sake of stridulation than any other orthopterous 

Landois, ibid. s. 113. ** Westwood, ‘ Modern Classi- 

" ‘ Insects of New England,* fication,* vol. i. p. 462. 

1842, p. 133. 
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insect ; for in the male the whole body has been con- 
verted into a musical instrument, bei'*g distended with 
air, like a great pellucid bladder, so as to increase the 
resonance. TIr. Trimen informs me that at the Cape 



rig. 16. Pnouinora (from Pp'-'ciin**nB in the Uritifib Maseum). Upper figure, mah; 
iowm figure, female. 

of Good Hope these insects make a wonderful noise 
during the night. 

In the three foregoing families, the females are 
almost always destitute of an eflBcient musical 
apparatus. But there are a few exceptions to this 
rule, for Dr, Gruber has shewn that both sexes of 
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Ephippiger vitivm are thus provided ; though the 
organs differ in the male and female to a certain 
extent. Hence we cannot suppose that they have been 
transferred from the male to the female, as appears to 
have been the case with the secondary sexual characters 
of many other animals. They must have been inde- 
pendently developed in the two sexes, which no doubt 
mutually call to each other during the season of love. 
In most other Locustidee (but not according to Landois 
in Decticus) the females have rudiments of the stridu- 
latory organs proper to the male; from whom it is 
probable that these have been transferred. Landois 
also found such rudiments on the under surface of the 
wing-covers of the female Achetidae, and on the 
femora of the female Acridiidae. In the Homoptera, 
also, the females have the proper musical apparatus 
in a functionless state ; and we shall hereafter 
meet in other divisions of the animal kingdom 
with many instances of structures proper to the 
male being present in a rudimentary condition in the 
female. 

Landois has observed another important fact, 
namely, that in the females of the Acridiidse, the 
stridulating teeth on the femora remain throughout 
life in the same condition in which they first ap- 
pear during the larval state in both sexes. In 
the males, on the other hand, they become further 
developed, and acquire their perfect structure at 
the last moult, when the insect is mature and ready 
to breed. 

From the facts now given, see that the means by 
which the males of the Orthoptera produce their sounds 
are extremely diversified, and are altogether different 
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from those employed by the Homoptera.'^^ But 
throughout the animal kingdom vo often hnd the 
same object gained by the most diversified means ; 
this seems duj the whole organisation having : nder- 
gone multifarious changes in the course of ages, and as 
part after part varied difierent variations were taken 
advantage of for the same general purpose. The 
diveisity of means for producing sound in the three 
families of the Orthoptera and in the Homoptora, 
impresses the mind with the high importance of these 
structures to the males, for the sake of calling or 
alluring the females. We need feed no surprise at the 
amount ox modification which the Orthoptera have 
undergone in this respect, as we now know, from Dr. 
Scudder’s remarkable discovery,'^^ that there has been 
more than ample time. This naturalist has lately 
found a fossil insect in the Devonian formation of 
New Brunswick, which is furnished with “the well- 
-known tympanum or stridulating apparatus of the 
“ male Locustidi;\” The insect, though in most respects 
related to the Neuroptera, appears, as is so often the 
case with very ancient forms, to connect the two 
related Orders of the Neuroptera and Orthoptera. 

I have but little more to say on the Orthoptera. 
Borne of the species are very pugnacious : when two 
male field-crickets {Qryllus camfestris) bv^ confined 
together, they fight till one kills the other ; and the 
species of Mantis are described as manoeuvring with 

L indois has rect^ntly found liir wissensch. Zoolog.’ B. xxii. 
in c(irtam Orthoptera rudim^n- Hesft 3, 1871, p. 348. 
tary structures closely similar ^ ‘ Transact. Ent. Soc.’ 3rd 
h) the sound-producing organs series, voL ii. (‘ Journal of 
in the Homoptera; and this is a X^roceedings,’ p. 117.) 

•urprising fact. See ‘Zeitschr. 
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their eword-like front-limbs, like hussars with their 
sabres. The Chinese keep these insects in little 
bamboo cages, and match them like game-cocks.'*® 
With respect to colour, some exotic locusts are beauti- 
fully ornamented; the posterior wings being marked 
with red, blue, and black; but as throughout the 
Order the sexes rarely differ much in colour, it is not 
probable that they owe their bright tints to sexual 
selection. Conspicuous colours may be of use to these 
insects, by giving notice that they are unpalatable. 
Thus it has been observed^® that a bright-coloured 
Indian locust was invariably rejected when offered to 
birds and lizards. Some cases, however, are known of 
sexual differences in colour in this Order. The male 
of an American cricket*^ is described as beiig as 
white as ivory, whilst the female varies from almost 
white to greenish-yellow or dusky. Mr. Walsh informs 
me that the adult male of Sj)ectrum femoratum (one of 
the Phasmidse) “is of a shining brownish-yellow 
“ colour ; the adult female being of a dull, opaque, 
“cinereous brown; the young of both sexes being 
“ green.’’ Lastly, I may mention that the male of 
one curious kind of cricket is furnished with “ a long 
“ membranous appendage, which falls over the face like 
‘‘ a veil ; ” but what its use may be, is not known. 

Order, Neuroptera. — Little need here be said, except 
as to colour. In the Ephemeridm the sexes often 

" Westwood, ‘ Modern Class, land,* 1842, p. 124. The two 
of Insects,’ vol. i. p. 427 ; for sexes of (E. pellucidus of Europe 
crickets, p. 445. differ, as I hear from Victor 

*®Mr. Oh. Horne, in ‘Proc. Cams, in nearly the same 
Ent. Soc.’ May 3, 1869, p. xii. manner. 

^ The (Ecanthm nivMs. ** Platyblemnus ; Westwood, 
Harris, ‘ Insects of New Eng- * Modern Class.* vol. i. p. 447. 
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differ slightly in their obscure .tints ; but it is not 
probable that the males are thus rendered ^rtttractiye 
to the females The Libellulidee, or dragon- flies, are 
ornamented with splendid green, blue, yell W, and 
vermilion ^metallic tints; and the sexes often differ. 
Thus, as Prof. Westwood remarks, the males of some 
of the Agrionidse, are of a rich blue with black wings, 
“ whilst the females are fine green with colourless 
“wings.” P>ut in Agrion liamhurii these colours are 
exactly reversed in the two sexes.®^ In the‘ extensive 
N. American genus of Hetmrina, the males alone have 
a beautiful carmine spot at the base of each wing. In 
Anaxjunhis the basal part of the abdomen in the male 
is a vivid ultramarine blue, and in the female grass- 
green. In the allied genus Gomphus, on the other 
hand, and in some other genera, the sexes differ but 
little in colour. In closely-allied forms throughout 
the animal kingdom, similar cases of the sexes differing 
greatly, or very little, or not at all, are of frequent 
occurrence. Although there is so wide a difference in 
ce.our betweeen the sexes of many Libellulidm, it is 
often difficult to say which is the more brilliant ; an^ 
the ordinary coloration of the two sexes is reversed, as 
we have just seen, in one species of Agrion. It is not 
probable that their colours in any case have been 
gained as a protection. Mr. MacLachlan, who has 
closely attended to this family, writes to me that 
dragon-flies — the tyrants of the insect- world — are the 
least liable of any insect to be attacked by birds or 

^ B. D. Walsh, the ‘ Pseudo- Walsh, ibid. p. 381. I am 
at uroptera of Illinois,’ in ‘ Proc. indebted to this naturalist for 
bnt. Soc. of Philadelphia,’ 1862, the following facts on Hetaerina, 
V' 361. Anax, and Gomphus. 

^ * Modern Class.’ vol. ii. p. 37. 
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other enemies, and he believes that their bright colonrs 
serve as a sexual attraction. Certain dragon-flies 
apparently are attracted by particular colours: Mr. 
Patterson observed that the Agrionidse, of which the 
males are blue, settled in numbers on the blue float of 
a fishing line ; whilst two other species were attracted 
by shining white colours. 

It is an interesting fact, first noticed by Schelver, 
that, in several genera belonging to two sub-families, 
the males' on first emergence from the pupal state, are 
coloured exactly like the females ; but that their 
bodies in a short time assume a conspicuous milky- 
blue tint, owing to the exudation of a kind of oil, 
soluble in ether and alcohol. Mr. MacLachlan believes 
that in the male of Libellula depressa this chan/^e of 
colour does not occur until nearly a fortnight after 
the metamorphosis, when the sexes ure ready to pair. 

Certain species of Neurothemis present, according to 
Brauer,*^^ a curious case of dimorphism, some of the 
females having ordinary wings, whilst others have 
them very richly netted, as in the males of the same 
“ species.” Brauer “ explains the phenomenon on 
‘^Darwinian principles by the supposition that the 
close netting of the veins is a secondary sexual 
character in the males, which has been abruptly 
transferred to some of the females, instead of, as 
generally occurs, to all of them.” Mr. MacLachlan 
informs me of another instance of dimorphism in 
several species of Agrion, in which some individuals 
are of an orange colour, and these are invariably 
females. This is probably a case of reversion ; for in 

‘ Transact. Ent. Soc.’ vol. L “ See abstract in tbe ‘ Zoo- 
1836, p. Ixxxi. logical Record ’ for 1867, p. 450. 
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the true Libelliilao, when the sexes differ in colour, the 
females are orange or yellow; so that supposing 
Agrion to be descended from some primordial form 
which resembled the typical Libellulfe in its sexual 
characters, it would not be surprising that a tendency 
to vary in this manner should occur in the females 
alone. 

Although many dragon-flies are large, powerful, and 
fierce insects, the males have not been observed by 
Mr. MacLachlun to fight togetlier, excepting, as he 
believes, in some of the smaller species of Agrion. In 
another group in this Order, namely, the Termites 
or white ants, both sexes at the time of swarming may 
be seen running about, ''the male after the female, 
" sometimes two chasing one female, and contending 
"with great eagerness who shall win the prize.'’®* 
The Atropos puhatorius is said to make a noise with 
its jaws, which is answered by other individuals,®® 

Order, Uymenoptera. — That inimitable observer, M. 
Falre,®® in describing the habits of Cerceris, a wasp- 
like insect, remarks that "fights frequently ensue 
“between the males for the possession of some pa#- 
" ticular female, who sits an apparently unconcerned 
“beholder of the struggle for supremacy, and when 
“ the victory is decided, quietly flies away in company 
“ with the conqueror." Westwood ®'^ says that the males 
of one of the saw-flies (Tenthredinm) " have been found 

^ Kirby and Spence, * Intro- ‘The Writings of Fabre,* in 

duct, to Entomology,* voL ii. ‘ Nat. Hist. Review,’ April 1862, 
p. 35. p. 122. 

' Honzeau, ‘Les Faciiltds ‘Journal of Proc. of Ento- 

i^^Jales,’ &c. Tom. i. p. 104:. molog. Soc.* Sept. 7th, 1863, p. 

See an interesting article, 169. 
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fighting together, with their mandibles locked.” As 
M. Fabre speaks of the males of Cerceris striving to 
obtain a particular female, it may be well to bear in 
mind that insects belonging to this Order have the 
power of recognising each other after long intervals 
of time, and are deeply attached. For instance, Pierre 
Huber, whose accuracy no one doubts, separated some 
ants, and when, after an interval of four months, they 
met others which had formerly belonged to the same 
community, they recognised and caressed one another 
with their antennae. Had they been strangers they 
would have fought together. Again, when two com- 
munities engage in a battle, the ants on the same 
side sometimes attack each other in the general con- 
fusion, but they soon perceive their mistake, and the 
one ant soothes the other.®® 

In this Order slight differences in colour, according 
to sex, are common, but conspicuous differences are 
rare except in the family of Bees; yet both sexes 
of certain groups are so brilliantly coloured' — for 
instance in Chrysis, in which vermilion and metallic 
greens prevail — that we are tempted to attribute the 
result to sexual selection. In the Ichneumonidm, 
according to Mr. Walsh,®® the males are almost uni- 
versally lighter-coloured than the females. On the 
other hand, in the Tenthredinidse the males are gene- 
rally darker than the females. In the Siricidse the 
sexes frequently differ ; thus the male of Sirex 
juveneus is banded with orange, whilst the female is 
dark purple ; but it is difficult to say which sex is the 

P. Huber, ‘ Recherches sur ‘ Proc. Entomolog. Soc. of 

les Moeurs des Fourmis,’ 1810, Pbiladelpkia,* 1866 pp. 238, 
pp. 160, 165. 239. ^ 
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more ornamented. In Tremex colwmbm the female is 
mucli brighter coloured than tho maJ;\ I am kiformed 
by Mr. F. Smith that the male ants of several species 
are black, the females being testaceous. 

In the family of Bees, especially in the solitary 
species, as I hear from the same entomologist, the sexes 
often differ in colour. The males are generally the 
brighter, and in Bombus as well as in Apathus, much 
more variable in colour than the females. In Antlio- 
fliora retusa the male is of a rich fulvous-brown, whilst 
the female is quite black : so are the females of several 
species of Xylocopa, the males being bright yellow. On 
the other hand the females of some species, as of An- 
drmnafulva, are much brighter coloured than the males. 
Such differences in colour can hardly be accounted for 
by the males being defenceless and thus requiring 
protection, whilst the females are well defended by 
their stings. H, Muller, who has particularly at- 
tended to the habits of bees, attributes these differences 
in colour in chief part to sexual selection. That bees 
liav6 a keen perception of colour is certain. He says 
that the males search eagerly and fight for the 
possession of the females; and he accounts through 
such contests for the mandibles of the males being in 
certain species larger than those of the females. In 
Bome cases the males are far more numerous than 
the females, either early in the season, or at all times 
and places, or locally; whereas the females in other 
cases are apparently - in e:§:cess. In some species the 
more beautiful males appear to have been selected by 
the females ; and in others the more beautiful females 

‘ Anwendung der Darwinschen Lehre auf Bienen.’ Verb, d* 
U. Jahrg, xxix. 
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by the males. Consequently in certain genera (Muller, 
p. 42), the males of the several species differ much in 
appearance, whilst the females are almost indistin- 
guishable; in other genera the reverse occurs. H. 
Muller believes (p. 82) that the colours gained by one 
sex through sexual selection have often been trans- 
ferred in a variable degree to the other sex, just as the 
pollen-collecting apparatus of the female has often 
been transferred to the male, to whom it is absolutely 
useless.®^ 

Mutilla Ewropma makes a stridulating noise ; and 
according to Goureau®^ both sexes have this power. 
He attributes the sound to the friction of the third and 
preceding abdominal segments, and I find that these 
surfaces are marked with very fine concentric radges ; 
but so is the projecting thoracic collar into which the 
head articulates, and this collar, when scratched with 

« M. Perrier in bis article berit the characters of their 

Ma Selection sexuelle d’apr^s male grandfathers ? To take a 

Darwin’ (‘Revue Scientifique/ case with ordinary animals as 

Feb. 1873, p. 808), without nearly parallel as possible : if a 

apparently having reflected female of any white quadruped 

<unuch on the subject, objects or bird were crossed by a male 

that as the males ot social bees of a black breed, and the male 

are kno^m to be produced from and female offsiTing were paired 

unfertilised ova, they could not together, will it be pretended 

transmit new characters to their that the grandchildren would 

male offs]Ting. 'I'bis is an not inherit a tendency to black- 

ex traordinary ^ objection . A ness from their male grand father ? 

iernale bee fertilised by a male, The acquirement of new charac- 

which presented some character terg by the sterile worker-bees 

facilitating the union of the is a much more difficult case, but 

sexes, or rendering him more I have endeavoured to show in 

attractive to the female, would my ‘ Origin of Species,’ how 

lay eggs which would produce these sterile beings are subjected 

only females ; but th^e young to the power of natural selection, 
females would next year produce “ Quoted by Westwood, 
males; and will it be pretended ‘Modem Class of Insects,’ vol 
that such males would not in- ii. p. 214, 
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the point of a needle, emits the proper sound. It is 
rather surprising that both sex^e * should hia^e the 
power of striduLting, as the male is winged and the 
female wingless. It is notorious that Bees press 
certain emotions, as of anger, by the tone of their 
humming ; and according to H. Muller (p. 80), the 
males of some species make a peculiar singing noise 
whilst pursuing the females. 

Order, Coleoptera (Beetles). — Many beetles are 
coloured so as to resemble the surfaces which they habi- 
tually frequent, and they thus escape detection by their 
enemies. Other species, for instance diamond-beetles, 
are ornamented with splendid colours, which are often 
arranged in stripes, spots, crosses, and other elegant 
patterns. Such colours can hardly serve directly as a 
protection, except in the case of certain flower-feeding 
species ; but they may serve as a warning or means of 
recognition, on the same principle as the phosphores- 
cencf of the glow-worm. As with beetles the colours 
of the two sexes are generally alike, we have no 
evidence that they have been gained through sexuaB 
Bolection ; but this is at least possible, for they may 
have been developed in one sex and tlien transferred 
to the other ; and this view is even in some degree 
probable in those groups which possess other well- 
marked secondary sexual characters. Blind beetles, 
which cannot of course behold each other's beauty, 
i^over, as I hear from Mr. Waterhouse, jun., exhibit 
^^^’ight colours, though they often have polished coats; 
tvit the explanation of their obscurity may be that they 
generally inhabit caves and other obscure stations. 

Some Longicorns, especially certain Prionidee, offer 
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an exception to the rule that the sexes of beetles do n^lt 
differ in colour. Most of these insects are large and 
splendidly coloured. The males in the genus Pyrodes,®^ 
which I saw in Mr. Bates’s collection, are generally 
redder but rather duller than the females, the latter 
being coloured of a more or less splendid golden-green. 
On the other hand, in one species the male is golden- 
green, the female being richly tinted with* red and 
purple. In the genus Esmeralda the sexes differ so 
greatly in colour that they have been ranked as 
distinct species ; in one species both are of a beautiful 
shining green, but the male has a rod thorax. On the 
whole, as far as I could judge, the females of those 
Prionidae, in which the sexes differ, are coloured more 
richly than the males, and this does not accorl with 
the common rule in regard to colour, when acquired 
through sexual selection. 

A most remarkable distinction between the sexes ol 
many beetles is presented by the great horns which 
rise from the head, thorax, and clypeus of the males ; 
and in some few cases from the under surface of the 


i ^ Fyrodes pnlcherrimuSf in 
whicli the sexes differ conspicu- 
ously, has been described by 
Mr. Bates in ‘ Transact. Knt. 
Soc.’ 1869, p. 60. 1 will Bpccify 
the few other cases in which 1 
have heard of a difference in 
colour between the sexes of 
beetles. Kirby and S])ence 
(‘ Intnxiuct. to Entomology,’ 
vol. iii. p. 301) mention a Can- 
tharis, Meloe, llhagium, and the 
Leptura festacea ; t^ male of 
the latter being testalfcus, with 
a black thorax, and the female 
of a dull red all over. These 
two latfior beetles belong to the 


family of Longicorns. Messrs. 
R. Trimen and Waterhouse, 
jun., inform me of two Lamelli- 
corns, viz., a Peritrichia and 
Trichius, the male of the latter 
being more obscurely coloured 
then the female. In Tillus 
elongatus the male is black, and 
the female always, as it is 
belioved, of a dark blue colour, 
with a red thorax. 'Ihe male, 
also, of Orsodacna atra, as I 
hear from Mr. Walsh, is black, 
the female (the so-called 0- 
ruficolUs) having a rufous 
thorax. 
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Bbdy. These horns, in the great family of the Lamelli- 
corns, resemble those of various 'jUudrnpeds, such as 
stags, rhinocerosus, &o., and are wonderful both from 
their size and diversified shapes. Instead of des. ibiug 
them, I have given figures of the males and females of 
some of the more remarkable forms. (Figs. 16 to 20.) 
The females generally exhibit rudiments of the horns 
in the form of small knobs or ridges; but some are 
destitute of even the slightest rudiment. On the other 
hand, the horns are nearly as well developed in the 
female as in the male of Phanmus lancifer ; and only a 
little less well developed in the females of some other 
species of this genus and of Copris. I am informed by 
Mr. Bates that the horns do not differ in any manner 
corresponding with the more important characteristic 
differences between the several subdivisions of the 




li. CShilcotoma Atltti. Upper figure. inAle,(redaced) j lower figure, feuiale 
(oAt. eiae). 
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family: thus within the same section of the genus 
Onthophagus, there are species which have a single 
horn, and others which have two. 

In almost :il cases, the horns are remarkahl-' from 
their excessive variability ; so that a graduated series 
can be formed, from the most highly developed males 
to others so degenerate that they can barely be dis- 
tinguished from the females. Mr. Walsh found that 
in Phaimus carnifex the horns were thrice as long in 
some males as in others. Mr. Bates, after examining 
above a hundred males of Onthophagus rangifer (fig. 
20), thought that he had at last discovered a species 
in which the horns did not vary ; but further research 
proved the contrary. 

The extraordinary size of the horns, and their widely 
different structure in closely-allied forms, indicate that 
they have been formed for some purpose; but their 
excessive variability in the males of the same species 
leads to the inference that this purpose cannot be of a 
definite nature. The horns do not show marks of 
frb;tion, as if used for any ordinary work. Some 
authors suppose®® that as the males wander about 
much more than the females, they require horns as a 
defence against their enemies; but as the horns are 
often blunt, they do not seem well adapted for defence. 
The most obvious conjecture is that they are used by 
the males for fighting together ; but the males have 
never been observed to fight; nor could Mr. Bates, 
after a careful examination of numerous species, find 
any sufficient evidence, in their mutilated or broken 

^ * Proc. Entomolog. ^oc, of duct. Entomolog.’ vol. iii. p, 
Pbiladelphia/ 1864, p. 228. 300. 

“ Kirby and Spence, ‘ Intro- 
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condition, of their having been thus used. If the 
males had been habitual fighters, the size of their 
bodies would probably have been increased through 
sexual selection, so as to have exceeded that of the 
females ; but Mr. IJates, after comparing the two sexes 
in above a hundred species of the Copridse, did not find 
any marked difference in this respect amongst well- 
developed individuals. In Lethrus, moreover, a beetle 
belonging to the same great division of the Lamelli- 
corns, the males are known to fight, but are not pro- 
vided with horns, though their mandibles are much 
larger than those of the female. 

The conclusion that the horns have been acquired 
as ornaments is that which best agrees with the fact 
of their having been so immensely, yet not fixedly, 
developed,”— as shewn by their extreme variability in 
the same species, and by their extreme diversity in 
closely-allied species. This view will at first appear 
extremely improbable ; but wo shall hereafter find 
with many animals standing much higher in the scale, 
namely fishes, amjDhibians, reptiles and birds, that 
various kinds of crests, knobs, horns and combs have 
been developed apparently for this sole purpose. 

The males of Onitls fiircifer (fig. 21), and of some 
other species of the genus, are furnished with singular 
projections on their anterior femora, and with a great 
fork or pair of horns on the low^er surface of the 
thorax. Judging from other insects, these may aid the 
male in clinging to the female. Although the malee 
have not even a trace of a Jiorn on the upper surface 
of the body, yet the females plainly exhibit a rudiment 
of a single liorn on the head (fig. 22, a), and of a crest 
(i>) on the thorax. That the slight thoracic crest in 



WLEOPTEBA. 


46t 


Chap. X. 

the female is a rudiment of a projection proper to the 
male, though entirely absent in ' i-he male of this 
particular speciofi, is clear: for the female of Bubas 
bison (a genuB which comes next to Onitis) has a 



rig. jiA. ijfii-riUMi iii: .rr, ui'u'j ui uiiilib iuii;ixt'r, vicweu 
Fig. 21. Ouitis furcifer. laterally. U; -1 lUuro, female, o. Eudiment of 

male viewed from be- cephalic horn. b. 1 race o! thoracic horn or crest, 

neath. 


similar slight crest on the thorax, and the male bears 
a great projection in the same situation. So, again, 
there can hardly he a doubt that the little point (a) on 
tlie head of the female Onitis fureifer, as well as on the 
bead of the haiiales of two or three allied species, 
is a rudimentary representative of the cephalic horn, 
which is common to the males of so many Lamellicorn 
beetles, as in Plianoeus (fig. 18). • 

The old belief that rudiments have been created to 
complete the scheme of nature is here so far from 
holding good, that we have a complete inversion of 
the ordinary state of things in the family. We may 
reasonably suspect that the males originally bore horns 
and transferred them to the females in a rudimentary 
condition, as in so many other Lamellicorns. Why the 
Ejales subsequently lost their horns, we know not ; but 
ibis may have been caused through the principle of 
compensation, owing to the development of the large 
burns and projections on the lower surface ; and as 
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these are confined to the males, the rudiments of the 
upper horns on the females would not have been thus 
obliterated. 

The cases hitherto given refer to the Lamellicorns, 
but the males of some few other beetles, belonging to 
two widely distinct groups, namely, the OurculionidaB 
and Staphylinidae, are furnished with horns — in the 
former on the lower surface of the body,®® in the latter 
on the upper surface of the head and thorax. In the 
Staphylinidae, the horns of the males are extraordinarily 
variable in the same species, just as we have seen with 
the Lamellicorns. In Siagonium we have a case of 
dimorphism, for the males can be divided into two sets, 
difl’ering greatly in the size of their bodies and in the 



Fig. 23. lilcJiuB tivurus, Left- hand figure, male ; right-haud figure, female. 


development of their horns, without intermediate 
gradations. In a species of lUedius (fig. 23), also 
belonging to the Staphylinidae, Professor Westwood 
states that, “ male specimens can be found in the same 
“ locality in which the central horn of the thorax is 
“ very large, but the horns of the head quite rudimen- 
“ tal ; and others, in which the thoracic horn is much 
“ shorter, whilst the protuberances on the head ai e 
“ Icmg.’^ Here we apparently have a case of compen- 

Kirby and Spence, ‘ Intro- nium, p. 172. In the Britit'h 
duct. Entomolog.’ vol. iii. p. Museum I noticed one male 
329. specimen of Siagonium in an 

^ ‘Modern Classification of intermediate condition, so that 
Insects/ voL i. p. 172 : Siago- the dimorphism is not strict. 
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sation, which throws light on that just givon, of the 
supposed loss of the upper horns by ,<^he males, cf Onitis. 

Law of Battle, — Some male beetles, which seem ill- 
fitted for fighting, nevertheless engage in confli' ts for 
the possession of the females. Mr. Wallace saw two 
males of Lej)torhynGhns angudatus, a linear beetle with 
a much elongated rostrum, ‘‘fighting for a female, who 
“ stood close by busy at her boring. They pushed at 
“ each other with their rostra, and clawed and thumped, 
“ apparently in the greatest rage.'' The smaller male, 
however, “ soon ran away, acknowledging himself 
“ vanquished.” In some few cases male beetles are well 
adapted for fighting, by possessing great toothed 
mandibles, much larger than those of the females. 
This is the case with the common stag-beetle {Lucanus 
cervus)y the males of which emerge from the pupal 
state about a week before the other sex, so that several 
may often be seen pursuing the same female. At this 
season they engage in fierce conflicts. When Mr. A. 
H. Da^is enclosed two males with one female in a 
ho^, the larger male severely pinched the smaller one, 
until he resigned his pretensions. A friend infori^s 
me that when a boy he often put the males together to 
see them fight, and he noticed that they were much 
bolder and fiercer than the females, as with the higher 
animals. The males would seize hold of his finger, if 
held in front of them, but not so the females, although 
they have stronger jaws. The males of many of the 
Lucanidae, as well as of the above- mentioned Leptorhyn- 

‘ The Malay Archipelago,’ vol. i. 1833, p. 8U. See also on 

ii. 1869, p. 276. Riley, the couflicts of this species, 

^ixth ' Report on insects of Kirby and Spence, ibid. vol. iii, 
1874, p. 115. p. 314 ; and Westwood, ibid. 

‘ Entomological Magazine,* vol. u p. 187. 
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chus, are larger and more powerful insects than the 
females. The two sexes of Lethrm cephalotes (one of 
the Lamellicorns) inhabit the same burrow ; and the 
male has larger mandibles than the female. If, during 
the breediiig season, a strange male attempts to enter 
the burrow, he is attacked ; the female does not remain 
passive, but closes the mouth of the burrow, and en- 
courages her mate by continually pushing him on from 
behind ; and the battle lasts until the aggressor is killed 
or runs away.^^^ The two sexes of another Lamellicorn 
beetle, the Ateuchus cicatricosus^ live in pairs, and seem 
much attached to each other ; the male excites the 
females to roll the balls of dung in which the ova are 
deposited; and if she is removed, he becomes much 
agitated. If the male is removed the female ceases all 
work, and as M. Brulerie believes, would remain on 
the same spot until she died. 

The great mandibles of the male Lucanidae are 
extremely variable both in size and structure, and in 
this respect resemble the horns on the head and thorax 
of many male Lamellicorns and Staphylinida). \ 
perfect series can be formed from the best-provided to 
the worst-provided or degenerate males. Although the 
mandibles of the common stag-beetle, and probably ot 
many other species, are used as efficient weapons for 
fighting, it is doubtful whether their great size can 
thus be accounted for. We have seen that they are 
used by the Lucanus elaphus of N. America for seiz- 
ing the female. As they are so conspicuous and so 
elegantly branched, and as owing to their great length 

Quoted from Fischer, in France,* 1866, as quoted in 
^ Diet. Class. d’Hist. iJat.* tom. ‘ Joupaal of Travel,* by A, 
».p. 324. ]tf#ray, 1868, p. 136. 

• ” *Aim* Soc. Entomo]^»;j. 
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they are not well adapted for pinching, the snspioion 
has crosBed my mind that they |nay in addition serve 


as an ornament, like the horns on 
the head and thorax of the various 
species above described. The 
male Ghiasognathus Grantii of S. 
Chile— a splendid beetle belong- 
ing to the same family — has enor- 
mously developed mandibles (fig. 
24) ; he is bold and pugnacious ; 
when threatened he faces round, 
opens his great jaws, and at the 
same time stridulates loudly. But 
the mandibles were not strong 
enough to pinch my finger so as 
to cause actual pain. 

Sexual selection, which implies 
the possession of considerable per- 
ceptive powers and of strong 
passions, seems to have been more 
eilectivc with the Lamellicorns 



than with any other family of 
beetles. With some species the 
males are provided with weapons 
for fighting ; some live in pairs 
and show mutual affection ; many 
have the power of stridulating 
when excited ; many are furnished 
with the most extraordinary 
torns, apparently for the sake of 
ornament; and some, which are figure. female, 
diurnal in their habits, are gorgeously, coloured. 
Lastly, several of th4 largest beetles in the world 



# 



462 


THE DESCENT OP MAN. 


Part II 


belong to this family, which was placed by Linneeus 
and Fabricius at the head of the Order.^® 

Stridulating organs . — Beetles belonging to many 
and widely distinct families possess these organs. 
The sound thus produced can sometimes be heard at 
the distance of seyeral feet or even yards, but it is 
not comparable with that made by the Orthoptera. 
The rasp generally consists of a narrow, slightly- 
raised surface, crossed by very fine, parallel ribs, 
sometimes so fine as to cause iridescent colours, and 
having a very elegant appearance under the micro- 
scope. In some cases, as with Typhcnus, minute, 
bristly or scale-like prominences, with which the whole 
surrounding surface is covered in approximately 
parallel lines, could be traced passing into the ribs of 
the rasp. The transition takes place by their be- 
coming confluent and straight, and at the same time 
more prominent and smooth. A hard ridge on an 
adjoining part of the body serves as the scraper for 
the rasp, but this scraper in some cases has been 
specially modified for the purpose. It is rapidly 
mioved across the rasp, or conversely the rasp across 
the scraper. 

These organs are situated in widely different posi- 
tions. In the carrion-beetles (Necrophorus) two 
parallel rasps (r, fig. 20) stand on the dorsal surface 
of the fifth abdominal segment, each rasp consisting 
of 126 to 140 fine ribs. These ribs are scraped against 
the posterior margins of the elytra, a small portion 

Westwood, ‘ Modern Class.* 18()0, p. 14. 
vol. i. p. 184. Landois, ‘ ZeitRchrift fiir 

Wollaston, *On certain wiss. Zoolog.’ B. xvii. 1867, a. 
Musical Curculionida},’ . ‘ Annals 127. 
and Mag. of Nat. Hist.’ vol. tL 
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of which projects beyond the general outline. In 
many Crioceridse, and in Clythra 4 -pA^actata (one of the 
ChrysomelidsB), and in soma Tenebrionidas, the 

rasp is seated on the dorsal apex of the abdoiiun, on 
the pygiiinm or pro-pygidium, and is soraped in the 
same manner by the elytra. In Hetefocerns, which 
belongs to another family, the rasps are placed on the 
sides of the first abdominal segment, and are scraped 
by ridges on the femorad® In certain CurculionidsB 




Klg. 25. Necrophoius (from Landoit^). r. The two raspi. Left-hand figure, pari of 
the rasp highly magnified. 

and Carabid®,” the parts are completely reversed in 
posi tion, for the rasps are seated on the inferior surface 

I am greatly iudebted to logist’s Monthly Magazine,^ vol. 

l\Tr. G. R. Crotch for having vi. p. 130. ^ 

H(‘nt me many jirepared speci- ^ Scliiodte, translated in 

mens of various beetles belong- ‘ Annals and Mag. of Nat. Hist.* 
ing to these three himilies and vol. xx. 1807, p. 37. 
to others, as well as for valuable ^ Westring has described 

information. He believes that (Kroyer, ‘ Naturhist. Tidskrift,* 

the power of stridulation in the B. ii. 1848-49, p. 334) the 

Clythra has not been previously stridulating organs in these two, 

observed. 1 am also much in- as well as in other families. In 

ilehte^ to Mr. E. W. Janson, the Carabidaa 1 have examined 

lor information and specimens. ElaphrusuUginosus&ndiBlethisa 

1 may add that my son, Mr. F. multipunctata, sent to me by Mr. 

r^arwin, finds that Dermestes Crotch. In Blethisa the trans- 

rnurinus stridulates, but he verse ridges on the furrowed 

Bea relied in vain for the ap- border of the abdominal seg- 

pratus. Scolytus has lately ment do not, as far as I could 

hetn d^cribed by Dr. Chapman judge, come into play in 

a stridulator, in the * Entomo- scraping the rasps on the elytra* 
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of the elytra, near their apices, or along their outer 
margins, and the edges of the abdominal segments 
serve as the scrapers. In Pelolius Hermanni (one of 
Dytiscidas or water -beetles) a strong ridge runs parallel 
and near to tie sutural margin of the elytra, and is 
crossed by rdbs, coarse in the middle part, but be- 
coming gradually finer at both ends, especially at the 
upper end ; when this insect is held under water or in 
the air, a stridulating noise is produced by the extreme 
horny margin of the abdomen being 
scraped against the rasps. In a great 
number of long- horned beetles (Longi- 
cornia) the organs are situated quite 
otherwise, the rasp being on the meso- 
thorax, which is rubbed against the 
pro-thorax; Landois counted 238 very 
fine ribs on the rasp of Ceramhyx her os. 
Many Lamellicorns have the power 
of stridulating, and the organs differ 
greatly in position. Some species stri- 
Fif?. 26 . Hind-iegof dll] ate vory loudly, so that when Mr. 

F. Smith caught a Trox sabulosm, a 
Femur, t TiwI' gamekeeper, who stood by, thought 
he had caught a mouse ; but I failed 
to discover the proper organs in this beetle. In Geo- 
trupes and Typhoeiis, a narrow ridge runs obliquely 
across (r, fig. 26) the coxa of each hind-leg (having 
in 0. stercorarius 84 ribs), which is scraped by a 
specially projecting part of one of the abdominaf seg- 
ments. In the nearly allied Copris lunaris^ an exces- 
sively narrow fine rasp runs along the sutural margin 
of the elytra, with another short rasp near the basal 
outer margin ; but in some other Coprini the rasp i-^ 
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seated, according to Leconte,^® on the dorsal snrface of 
the abdomen. In Oryctes it is seated on the pro- 
pygidium; and, according to the same entomologist, 
in some other Dynastini, on the under surface of the 
elytra. Lastly, Westring states that in Omaloplia 
hrunnea the rasp is placed on the pro-sternum, and the 
scraper on the meta-sternum, the parts thus occupying 
the under surface of the body, instead of the upper 
surface as in tho Longicorns. 

We thus f oo that in the different coleopterous 
families the stridulating organs are 'wonderfully 
diversified in position, but not much in structure. 
Within the same family some species are provided 
with these organs, and others are destitute of them. 
This diversity is intidligible, if we suppose that 
originally various beetles made a shufHing or hissing 
noise by the rubbing together of any hard and rough 
parts of their bodies, which happened to be in contact ; 
and that from the noise thus piNsduced being in some 
way useful, the rough surfaces were gradually de- 
veloped into regular stridulating organs. Some 
hectics as they move, now produce, either intention- 
ally or unintentionally, a shuffling noise, without** 
possessijig any proper organs for the purpose, Mr. 
Wallace informs mo that the Euchiriis hngimanus (a 
Lamellicorn, with tho anterior legs 'w^onderfully 
elongated in the male) makes, whilst moving, a low 
hissing sound by the protrusion and contraction of 
the abdomen ; and when seized it produces a grating 
sound by rubbing its hind-legs against the edges of 

\Vr 1 { indebted to Mr, ‘ lutroduclion to Entomology,’ 

a Qf Iiry.iois, for having pp. 101, 113. 
me extracts from Leconte’s 

2 H 
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“ the elytra.'' The hissing sound is clearly due to a 
narrow rasp running along the sutural margin of each 
elytron ; and I could likewise make the grating sound 
by rubbing the shagreened surface of the femur against 
the granulated margin of the corresponding elytron ; 
but I could not here detect any proper rasp ; nor is it 
likely that I could have overlooked* it in so largj^ an 
insect. After examining Cychrus, and reading what 
Westring has written about this beetle, it seems very 
doubtful whether it possesses any true rasp, though it 
has the power of emitting a sound. 

From the analogy of the Orthoptera and Homoptera, 
I expected to find the strid dating organs in the 
Coleoptera differing according to sex ; but Landois, 
who has carefully examined several species, observed 
no such difference ; nor did Westring ; nor did Mr. G. 
K Crotch in preparing the many specimens which he 
had the kindness to send me. Any difference in these 
organs, if slight, would, however, be difficult to detect, 
on account of their great variability. Thus, in the first 
pair of specimens of Necroi>Iiorus humator and of Pelohiuc 
jyhich I examined, the rasp was considerably larger in 
the male than in the female ; but not so with suc- 
ceeding specinicus, ^In Geotruiies stercorarim the rasp 
appeared to me thicker, opaquer, and more prominent 
in three males than in the same number of females ; 
in order, therefore, to discover whether the sexes 
differed in their power of stridulating, my son, Mr. F. 
Darwin, collected fifty-seven living specimens, which 
he separated into two lots, according as they made a 
greater or lesser noise, when held in the same manner. 
He then examined all these specimens, and^found that 
the males were very nearly in the same proportion 
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to the females in both the lots. Mr. F. Smith has 
kept alive numerous specimens of Monoynchi^s pseuda- 
cori (Ourculionidae), and is convinced that 1)oth sexes 
stridulate, and apparently in an equal degree.^ 

Nevertheless, the power of stridulating is certainly 
a sexual character in some few Coleoptera. Mr. Crotch 
discpvered that the males alone of two species of 
Heliopatheb (Tenebrionidee) possess stridulating organs. 
I examined five 'males of JET. yihbus, and in all these 
there was a well-developed rasp, partially divided into 
two, on the dorsal surface of the terminal abdominal 
segment ; whilst in the same number of females there 
was not even a rudiment of the rasp, the membrane of 
this segment being transparent, and much thinner 
than in the male. In H. erihraiostriatus the male has 
a similar rasp, excepting that it is not partially divided 
into two portions, and the female is completely desti- 
tute of this organ; the male in addition has on the 
apical margins of the elytra, on each side of the suture, 
thiee or four short longitudinal ridges, which are 
crossed by extremely fine ribs, parallel to and re- 
sembling those on the abdominal rasp ; whether theso 
riilges serve as an independent rasp, or as a scraper for 
the abdominal rasp, I could not.Mdecide; the female 
exhibits no trace of this latter structure. 

Again, in three species of the Lamcllioorn genus 
Oryctes, we have a nearly parallel case. In the females 
of 0. gryphus and nasicornis the ribs on the rasp of the 
pro-pygidium are less continuous and less distinct than 
in the males ; but the chief difference is that the whole 
upper surface of this segment, when held in the proper 
hght, is seefi to be clothed with hairs, which are absent 
are represented by excessively fine down in the 
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males. It should be noticed that in all Coleoptera the 
eflfective part of the rasp is destitute of hairs. In 0. 
senegalensis the diflference between the sexes is more 
strongly marked, and this is best seen when the proper 
abdominal segment is cleaned and viewed as a trans- 
parent object. In the female the whole surface is 
covered with little separate crests, bearing spines; 
whilst in the male these crests in proceeding towards 
the apex, become more and more confluent, regular, 
and naked; so that three-fourths of the segment is 
covered with extremely fine parallel ribs, which are 
quite absent in the female. In the females, however, 
of all three species of Oryctes, a slight grating or 
stridulating sound is produced, when the abdomen of a 
softened specimen is pushed backwards and forwards. 

In the case of the Heliopathes and Oryctes there can 
hardly be a doubt that the males stridulate in order to 
call or to excite the females; but with most beetles 
the stridulation apparently serves both sexes as a 
mutual call. Beetles stridulate under various emotions, 
in the same manner as birds use their voices for many 
jpirposes besides singing to their mates. The great 
Ohiasognathus stridulates in anger or defiance ; many 
species do the same from distress or fear, if held so 
that they cannot escape ; by striking the hollow stems 
of trees in the Canary Islands, Messrs. Wollaston and 
Crotch were able to discover the presence of beetles 
belonging to the genus Acallos by their stridulation. 
Lastly, the male Ateuchus stridulates to encourage the 
female in her work, and from distress when she is 
removed.’^* Some naturalists believe that beetles make 

” M. P. de la Brulerie, as quoted in ‘Journal of Travel,’ A. 
Murray, vol L 1868, p. 1^, 
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this noise to frighten away their enemies ; but I can- 
not think that a quadruped or bir'^, able to devour a 
large beetle, would be frightened by so slight a sound. 
The belief that the stridiilation serves as a sex ral call 
is supported by tho fact that death- ticks {Anohium 
tessellatvm) are well known to answer each other^s 
ticking, and, as I have myself observed, a tapping noise 
artificially made. Mr. Doubleday also informs me that 
he has sometimes observed a female ticking,*® and in 
an hour or two afterwards has found her united with a 
male, and on one occasion surrounded by several males. 
Finally, it is probable that the two sexes of many kinds 
of beetles were at first enabled to find each other by 
the slight shuflSing noise produced by the rubbing 
together of the adjoining hard parts of their bodies; 
and that as those males or females which made the 
greatest noise succeeded best in finding partners, 
rugosities on various parts of their bodies were gradu- 
ally developed by means of sexual selection into true 
stridulating organs. 

■*' According to Mr. Double- Zoolog.’ B. xvii. s. 131. Olivier 
da}", “ the noise is produced by says (as quoted by Kirby aiW 
“ the insect raising itself on its Spence, ‘Introduct.’ vol. ii. p. 
“ le-s as high as it can, and then 395) that the female of Pimelia 
“striking its thorax five or six striata produces a rather loud 
“ limes, in rapid succession, sound by striking her abdomen 

against the substance upon . against any bard substance..^ 
“which it is sitting.” For “and that the male, obedient 
references on this subject see “ to this call, soon attends her, 
baudois, ‘Zeitschrift fiir wissen. “and they pair.” 
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CHAPTER XI 

Insects, continued, — Ordee Lepidoptera. 
(butterflies and motub.) 

Cotirtsliip of butterflies — Battles — Ticking noise — Colours common 
to both sexes, or more brilliant in the males — Examples — Not 
due to the direct action of the conditions of life — Colours adapted 
for protection — Colours of moths — Display — Perceptive powers 
of the Ivopidoptera—- Variability — Causes of the difference in 
colour between the males and females — Mimicry, female butter- 
flies more brilliantly coloured than the males — Bright colours of 
caterjallars — Summary and concluding remarks on the secondary 
sexual characters of insects — Birds and insects compared. 

In this great Order the most interesting points for us 
are the differences in colour between the sexes of the 
same species, and between the distinct species of the 
same genus. Nearly the whole of the following chap- 
ter will be devoted to this subject ; but I will first 
make a few remarks on one or two other points. 
Several males may often bo seen pursuing and crowding 
round the same female. Their courtship appears to be 
a prolonged affair, for I have frequently watched one 
or. more males pirouetting round a female until I was 
tired, without seeing the end of the courtship. Mr. 
A. Or, Butler also informs me that he has several times 
watched a male courting a female for a full quarter of 
an hour; but she pertinaciously refused him, and at 
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last settled on the gronnd and closed h^r wings, so as 
to escape from his addresses* 

Although buttertlies are weak lind fragile creatures, 
they are pugnacious, anu an Emperor butterfly ^ has 
been captured >vith the tips of Its wings broKon ftom 
a conflict with another male. Mr. Collingwood, in 
speaking of the frequent battles between the butterflies 
of Borneo, says, “ They whirl round each otlier with 
the greatest rapidity, and appear to be incited by the 
“ greatest ferocity.’' 

The Ageronia feronia makes a noise like that pro- 
duced by a toothed wheel passing under a spring catch, 
and which can be heard at the distance of several 
yards: I noticed this sound at Eio de Janeiro, only 
when two of these butterflies were chasing each other 
ill an irregular course, so that it is probably made 
during the courtship of the sexes.^ 

Some moths also produce souuds; for instance, the 
males of Thecophora fovea. On two occasions Mr. F. 
Buchanan Wliito^ heard a sharp quick noise made by 
t].(^ male of Uylophila prasinana, and which he believes 
Lo bo produced, as in Cicada, by an elastic membrai^e, 
fiirnislied with a muscle. He quotes, also, Guenee, 
that Setina produces a sound like the ticking of a 
watch, apparently by the aid of two large tympani- 

' Apatura Iris ; ‘ The Ento- at the l)ase of tl o front wings, 
iQologiat’s Weekly intelligence,’ which is probably connected 
1859, p. 130. For the Bornean with the production of the sound. 

Buttertties, see C. Collingwood, For the case of Thecophora, 
‘ Ba rubles of a Naturalist,’ 1868, see ‘Zoological Becord,’ 1860, 
P- Ibd. p. 401. For Mr, Buchanan 

^ See my ‘Journal of Be- White’s observations, ‘The 
searches,’ 1845, p. 33. Mr, Scottish Naturalist,’ July 1872, 
Boubleday has detected (‘Proc. p. 214. 

'ut. Soc.’ March 3 id, 1815, p. * ‘The Scottish Naturalist,* 
-d) a peculiar membranous sac July 1872, p. 213. 
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“ form vesicles, situated in the pectoral region ; ” and 
these “ are much more developed in the male than in 

the female.*' Hence the sound-producing organs in 
the Lepidoptera appear to stand in some relation with 
the sexual functions. I have not alluded to the well- 
known noise made by the Death’s Head Sphinx, for it 
is generally heard soon after the moth has emerged 
from its cocoon. 

Giard has always observed that the musky odour, 
which is emitted by two species of Sphinx moths, is 
peculiar to the males ; ^ and in the higher classes we 
shall meet with many instances of the males alone 
being odoriferous. 

Every one must have admired the extreme beauty of 
many butterflies and of some moths ; and it may be 
asked, are their colours and diversified patterns the 
result of the direct action of the physical conditions 
to which these insects have been exposed, without 
any benefit being thus derived ? Or have successive 
variations been accumulated and determined as a 
protection, or for some unknown purpose, or that one 
s^x may be attractive to the other ? And, again, what 
is the meaning of the colours being widely different in 
the males and females of certain species, and alike in 
the two sexes of other species of the same genus? 
Before attempting to answer these questions a body of 
facts must be given. 

With our beautiful English butterflies, the admiral, 
peacock, and painted lady (VanesssB), as well as many 
others, the sexes are alike. This is also the case with 
the magnificent Heliconidse, and most of the Danaidss 
in the tropics. But in certain other tropical groups, 
* ‘Zoolojg^cal Eecord,’ 1869, p. 347. 
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and in some of our English butterflies, as the purple 
emperor, orange-tip, &c. (Apafara It's and AnthoehariB 
cardaniines), the sexes difier either greatly or slightly 
in colour. Na language suffices to describe splen- 
dour of the males of some tropical species. Even 
within the same genus we often find species presenting 
extraordinary differences between the sexes, whilst 
others have their sexes closely alike. Thus in the 
South American genus Epicaiia, Mr. Bates, to whom I 
am indebted for most of the following facts, and for 
looking over this whole discussion, informs me that he 
knows twelve species, the two sexes of which haunt 
the same stations (and this is not always the case with 
butterflies), and which, therefore, cannot have been 
differently affected by external conditions.® In nine 
of these twelve species the males rank amongst the most 
brilliant of all butterflies, and differ so greatly from 
the comparatively plain females that they were formerly 
placed in distinct genera. The females of these nine 
species resembh each other in their general type of 
coloration; and they likewise resemble both sexes of 
the species in several allied genera, found in varioufi 
parts of the world. Hence we may infer that there 
nine species, and probably all the others of the genus, 
are descended from an ancestral form which wAs 
coloured in nearly the same manner. In the tenth 
species the female still retains the same general 
colouring, but the male resembles her, so that he is 
coloured in a much less gaudy and contrasted manner 
than the males of the previous species. In the eleventh 

® See also Mr. Bates’s paper regard to Diadema, in ‘ Transact, 
in ‘ Proc. Ent. Soc. of Philadel- Entomolog. Soc. of London, 
pMa,’ 1865, p. 206. Also Mr. 1869, p. 278. 

Wallace on the same subject^ ijpi 
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and twelfth species, the females depart from the usual 
type, for they are gaily decorated almost like the males, 
but in a somewhat less degree. Hence in these two 
latter species the bright colours of the males seem to 
have been transferred to the females ; whilst in the 
tenth species the male has either retained or recovered 
the plain colours of the female, as well as of the parent- 
form of the genus. The sexes in these three casen 
have thus been rendered nearly alike, though in ai). 
opposite manner. In the allied genus Eubagis, botli 
sexes of some of the species are plain-coloured and 
nearly alike ; whilst with the greater number the males 
are decorated with beautiful metallic tints in a diversi- 
fied manner, and differ much from their females. The 
females throughout the genus retain the same general 
style of colouring, so that they resemble one another 
much more closely than they resemble their own males. 

In the genus Papilio, all the species of the iEneaa 
group are remarkable for their conspicuous and 
strongly contrasted colours, and they illustrate the 
frequent tendency to gradation in the amount of differ- 
ence between the sexes. In a few species, for instance 
in P. ascanius, the males and females are alike; in 
others the males are either a little brighter, or very 
much more superb than the females. The genus 
Junonia, allied to our Yanessse, offers a nearly parallel 
case, for although the sexes of most of the species 
resemble each other, and are destitute of rich colours, 
yet in certain species, as in /. oenone, the male is rather 
more bright- coloured than the female, and in a few 
(for instance J. andremiaja) the male is so different 
from the female that he might be mistakei;! for an 
entirely distinct species. 



Chip. XI. BUTTERPLIEB AND MOTHS. ' 475 

Another striking case was pointed out to me in the 
British Museum by Mr, A. Butler^ namely, one of the 
tropical American ThcclaB, in \\iiciji both sexes are 
nearly alike and wonderrally splendid; in another 
Bpecies the male is coloured in a similarly gorgeous 
manner, whilst the whole upper surface of the female 
is of a dull uniform brown. Our common little English 
blue butterflies of the genus Lycfena, illustrate the 
various differences in colour between the sexes, almost 
as well, though not in so striking a manner, as the 
above exotic genera. In Lycmna agestis both sexes 
have wings of a brown colour, bordered with small 
ocellated orange spots, and are thus alike. In L, aigon 
tlio wings of the male are of a fine blue, bordered with 
black, whilst those of the female are brown, with a 
similar border, closely resembling the wings of L. agestis. 
Lastly, in L. avion both sexes are of a blue colour and 
are very like, though in the female the edges of the 
wings are rather duskier, with the black spots plainer ; 
and in a bright blue Indian species both sexes are still 
m( re alike. 

I have given the foregoing details in order to shoT^ 
in the first place, that when the sexes of butterflies 
differ, the male as a general rule is the more beautiful, 
and departs more from the usual type of colouring of 
the group to which the species belongs. Hence in 
most groups the females of the several species resemble 
each other much more closely than do the males. In 
Bome cases, however, to which I shalL hereafter allude, 
the females are coloured more splendidly than the 
males. In the second place, these details have been 
given to bring clearly before the mind that within the 
Bame genus, the two sexes freq^uently present every 
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gradation from no difference in colour, to bo great a 
difference that it was long before the two were placed 
by entomologists in the same genns. In the third place, 
we have seen that when the sexes nearly resemble each 
other, this appears due either to the male having 
transferred his colours to the female, or to the male 
having retained, or perhaps recovered, the primordial 
colours of the group. It also deserves notice that in 
those groups in which the sexes differ, the females 
usually somewhat resemble the males, so that when the 
males are beautiful to an extraordinary degree, the 
females almost invariably exhibit some degree of beauty. 
From the many cases of gradation in the amount of 
difference between the sexes, and from the prevalence 
of the same general type of coloration throughout 
the whole of the same group, we may conclude 
that the causes have generally been the same which 
have determined the brilliant colouring of the males 
alone of some species, and of both sexes of other 
species. 

As so many gorgeous butterflies inhabit the tropics, 
,it has often been supposed that they owe their colours 
to the great heat and moisture of these zones ; but Mr. 
Bates ® has shown by the comparison of various closely- 
allied groups of insects from the temperate and tropical 
regions, that this view cannot be maintained ; and the 
evidence becomes conclusive when brilliantly-coloured 
males and plain-coloured females of the same species 
inhabit the same district, feed on the same food, and 
follow exactly the same habits of life. Even when the 
sexes resemble each other, we can hardly believe that 
their brilliant and beautifully-arranged colours are the 
^ Naturalist on the Amazons,* vol. i. 1863, p. 18. 
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purposeless result of the nature of the tissues and of 
the action of the surrounding conditions. 

With animals of all kinds, whon^vei colour has been 
modified for some special purpose, this has been, as far 
as we can judge, either for direct or indirect proii.v.tioi>, 
or as an attraction between the sexes. With many 
species of butterflies the upper surfaces of the wings 
are obscure ; and this in all probability leads to their 
escaping observation and danger. But butterflies 
would be particularly liable to be attacked by their 
enemies when at rest ; and most kinds whilst resting 
raise their wings vertically over their backs, so that 
the lower surface alone is exposed to view. Hence it 
is this side which is often coloured so as to imitate the 
objects on wdiich these insects commonly rest. Dr. 
Eossler^ I believe, first noticed the similarity of the 
closed wings of certain Vanessae and other butterflies 
to the bark of trees. Many analogous and striking 
facts could be given. The most interesting one is that 
recorded by Mr. Wallace^ of a common Indian and 
SiiDvatran butterfly (Kallima), which disappears like 
mogic when it settles on a bush; for it hides its head 
and antennae between its closed wings, which, in form,* 
colour and voining, cannot be distinguished from a 
withered leaf with its footstalk. In some other cases 
the lower surfaces of the wings are brilliantly coloured, 
and yet are protective ; thus in Theda ruli the wings 
when closed are of an emerald green, and resemble the 
young leaves of the bramble, on which in spring this 
butterfly may often be seen seated. It is also remark- 

♦ 1 ^ interesting article in Kallima is given by Mr. Wallace 

lie \Veatminster Review,* July in ‘ Hardwicke’s Science Glossip,’ 
p. 10. A woodcut of the SopU 1867, {v 196. 
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able that in very many species in which the sexes differ 
greatly in colour on their upper surface, the lower sur- 
face is closely similar or identical in both sexes, and 
serves as a protection.® 

Although the obscure tints both of the upper and 
under sides of many butterflies no doubt serve to 
conceal them, yet we cannot extend this view to the 
brilliant and conspicuous colours on the upper surface 
of such species as our admiral and peacock Vanessse, 
our white cabbage-butterflies (Pieris), or the great 
swallow-tail Papilio which haunts the open fens — for 
these butterflies are thus rendered visible to every 
living creature. In these species both sexes are alike ; 
but in the common brimstone butterfly {Gonepteryx 
rhamni), the male is of an intense yellow, whilst the 
female is much paler; and in the orange-tip {Antho- 
charis cardamines) the males alone have their wings 
tipped with bright orange. Both the males and 
females in these cases are conspicuous, and it is not 
credible that their difference in colour should stand in 
any relation to ordinary protection. Prof. Weismann 
Remarks, ^ that the female of one of the Lycasnae expands 
her brown wings when she settles on the ground, and 
is then almost invisible ; the male, on the other hand, 
as if aware of the danger incurred from the bright 
blue of the upper surface of his wings, rests with them 
closed ; and this shows tJiat the blue colour cannot be 
in any way protective. Nevertheless, it is probable 
that conspicuous colours are indirectly beneficial to 
many species, as a warning that they are unpalatable. 
For in certain other cases, beauty has been gained 

• Mr. G. Fraser, in ‘ Nature, • ‘ Einfluss der Isolimng au 
April 1871 pw 48^ dL Artbildung,* 1872, p. 88. 
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through the imitation of other beautiful species, which 
inhabit the same district and eajoy an immunity from 
attack by being in some way ofiTensive to their enemies ; 
but then w'' have to account for the beauty of the 
imitated species. 

As Mr. Walsh has remarked to me, the females of 
our orange-tip butterfly, above refer red to, and of an 
Anvsrican species (Anth. genutia) probably show us the 
primordial colours of the parent-species of the genus; 
for both sexes of four or five widely-distributed species 
are coloured in nearly the same manner. As in several 
previous cases, we may here infer that it is the males 
of Anih. oardamines and genutia which have departed 
from the usual type of the genus. In the Anth. sara 
from California, the orange-tips to the wings have been 
partially developed in the female ; but they are paler 
than in the male, and slightly different in some other 
respects. In an allied Indian form, the Iphias glau-- 
cippe, the orange-tips are fully developed in both sexes. 
In Ij^hias, as pointed out to me by Mr. A. Butler, 
tl (3 under surface of the wings marvellously resembles 
i' })a]e-coloured leaf; and in our English orange-tip^ 
the under surface resembles the flower-head of the wild 
]mrsley, on which the butterfly often rests at night.^^^ 
The same reason which compels us to believe that the 
lower surfaces have here been coloured for the sake of 
prv)toction, leads us to deny that the wings have been 
tipped with bright orange for the same purpose, 
especially when this character is confined to the males. 

Most Moths rest motionless during the whole or 
greater part of the day with their wings depressed; 

K^ee the interesting observations by Mr. T. W. Wood, ‘The 
student; Sept. 1868, p. 81. 
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and the whole upper surface is often shaded and 
coloured in an admirable manner, as Mr. Wallace has 
remarked, for escaping detection. The front-wings of 
the Bombycidae and Noctuidas,^^ when at rest, generally 
overlap and conceal the hind-wings ; so that the latter 
might be brightly coloured without much risk; and 
they are in fact often thus coloured. During flight, 
moths would often be able to escape from their 
enemies; nevertheless, as the hind wings are then 
fully exposed to view, their bright colours must 
generally have been acquired at some little risk. But 
the following fact shews how cautious we ought to be 
in drawing conclusions on this head. The common 
Yellow Under-wings (Triphaena) often fly about during 
the day or early evening, and are then conspicuous 
from the colour of their hind-wings. It would 
naturally bo thought that this would be a source of 
danger; but Mr. J. Jenner Weir believes that it 
actually serves them as a means of escape, for birds 
strike at these brightly coloured and fragile surfaces, 
instead of at the body. For instance, Mr, Weir turned 
into his aviary a vigorous specimen of Triphnena 
pronuba, which was instantly pursued by a robin ; but 
the bird’s attention being caught by the coloured 
wings, the moth was not captured until after about 
fifty attempts, and small portions of the wings were 
repeatedly broken off. He tried the same experiment, 
in the open air, with a swallow and T. fimbria ; hut 
the large size of this moth probably interfered with 
its capture.^^ We are thus reminded of a statement 

Mr. Wallace in ‘ Hard- ** Bee also, on this subject, 
wicke’s Science Gossip,’ Sept. Mr, Weir’s paper in ‘ Transact. 
1867, p, 19a. Ent. Soc.’ 1869, p. 23. 
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made by Mr. Wallace,^* namely, thai, in the Brazilian 
forests and Malayan islands, many common and higbly- 
decorated butterflies are weak flyers, thougI\ furnisbed 
with a br ad expanse of wing; and they re often 
captured with pierced and broken wings, as if they 
*'had been seized by birds, from which they had 
escaped : if the wings had been much smaller in 
proportion to the body, it seems probable that the 
“insect would more frequently have been struck or 
“ pierced in a vital part, and thus the increased 
“expanse of the wings may have been indirectly 
“ beneficial.*’ 

Display . — The bright colours of many butterflies 
and of some moths are specially arranged for display, 
so that they may be readily seen. During the night 
colours are not visible, and there can be no doubt that 
the nocturnal moths, taken as a body, are much less 
gaily decorated than butterflies, all of which are 
diurnal in their habits. But the moths of certain 
fmiiiies, such as the Zygaenidse, several Sphingidae, 
IJraniida3, some Arctiidae and Saturniidae, fly aboit 
dui’ing the day or early evening, and many of these 
are extremely beautiful, being far brighter coloured 
than the strictly nocturnal kinds. A few exceptional 
cases, however, of bright -coloured nocturnal species 
have been recorded.^^ 

There is evidence of another kind in regard to 

Westminster Review,’ July* relative colours of diurnal and 
1867, p. 16. nocturnal Lepidoptera, see ibid. 

* Por instance, Lithosia ; but pp. 333 and 392 ; also Harris, 
i rof. Westwood (‘ Modern Class. ‘ Treatise on the Insects of New 
of Insects,’ vol. ii. p. 390) seems England,’ 1842, p. 315. 
surprised at this case. On the 

2 t 
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display. Butterflies, as before remarked, elevate tbeir 
wings when at rest, but whilst basking in the sunshine 
often alternately raise and depress them, thus exposing 
both surfaces to full view; and although the lower 
surface is often coloured in an obscure manner as a 
protection, yet in many species it is as highly decorated 
as the upper surface, and sometimes in a very different 
manner. In some tropical species the lower surface is 
even more brilliantly coloured than the upper.^® In 
the English fritillaries {Argynnis) the lower surface 
alone is ornamented with shining silver Nevertheless, 
as a general rule, the upper surface, which is. probably 
more fully exposed, is coloured more brightly and 
diversely than the lower. Hence the lower surface 
generally affords to entomologists the more useful 
character for detecting the aifiSnities of the various 
species. Fritz Muller informs me that three species of 
Castnia are found near his house in S. Brazil : of two 
of them the hind-wings are obscure, and are always 
covered by the front-wings when these butterflies are 
at rest; but the third species has black hind- wings, 
lx3autifully spotted with red and white, and these are 
fully expanded and displayed whenever the butterfly 
rests. Other such cases could be added. 

If we now turn to the enormous group of moths, 
which, as I hear from Mr. Stainton, do not habitually 
expose the under surface of their wings to full view, 
wp find this side very rarely coloured with a brightness 
greater than, or even equal $o, that of the upper side. 

“ Such differences between * Memoir on the Papilionidro of 
the upper and lower surfaces of the Malayan Eegion,* in ‘ Trans- 
the wings of seyeral species of act. Linn. Soc/ vol. xxv. part i 
Fapilio may he seen in the 1865. 
beautiful plates to Mr. Wallace’^ 
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Some exceptions to the rule, either real or apparent, 
must be noticed, as the casu oi Hypopyra.^® Mr. 
Trimen inforuis me that In Guenee’s great work, three 
moths are figuied, in which the under surface; iS much 
the more brilliant. For instance, in the Australian 
Gastrophora the upper surface of the fore- wing is pale 
greyish-ochreous, while the lower surface is magnifi- 
cently ornamented by an ocellus of cobalt-blue, placed 
in the midst of a black mark, surrounded by orange - 
yellow, and this by bluish-white. But the habits of 
these thiee moths are unknown ; so that no expla- 
nation can be given of their unusual style of colour- 
ing. Mr. Trimen also informs me that the lower 
surface of the wings in certain other Geometras 
and quadrifid Noctuse are either more variegated or 
more brightly-coloured than the upper surface; but 
some of these species have the habit of ‘‘ holding their 
“ wings quite erect over their backs, retaining them 
“ in this position for a considerable time,” and thus 
e: posing the under surface to view. Other species, 
'when settled on the ground or herbage, now and then 
suddenly and slightly lift up their wings. Hence tlie 
lower surface of the wings being brighter than the 
upper surface in certain moths is not so anomalous as 
it at first appears. The Saturniidae include some of 
the most beautiful of all moths, their wings being 
decorated, as in our British Emperor moth, with fine 
ocelli; and Mr. T. W. Wood^® observes that they 
resemble butterflies in some of their movements ; 

See Mr. Wormald on this (one of the Geometr£e) in 
moth : * Proc. Ent. Soc.* March ‘ Transact. Ent. Soc.* new 8erie.s, 

1868. vol. V. pi. XV. and xvi. 

See also an account of the ‘ Proc, Ent. Soc. of London,* 

American genus Erateina July 6 , 1868 , p. xxvii. 
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** for instance, in the gentle waving up and down of 
‘‘ the wings as if for display, which is more charac- 
teristic of diurnal than of nocturnal Lepidoptera.'' 

It is a singular fact that no British moths which are 
brilliantly coloured, and, as far as I can discover, 
hardly any foreign species, differ much in colour 
according to sox ; though this is the case with many 
brilliant butterflies. The male, however, of one 
American moth, the Saturnia lo, is described as 
having its fore-wings deep yellow, curiously marked 
with purplish-red spots ; whilst the wings of the 
female are purple-brown, marked with grey lines.^® 
The British moths which differ sexually in colour are 
all brown, or of various dull yellow tints, or nearly 
white. In several species the males are much darker 
than the females,*® and these belong to groups whicli 
generally fly about during the afternoon. On the 
other hand, in many genera, as Mr. Stainton informs 
me, the males have the hind- wings whiter than those 
of the female — of which fact Agrotis exclamationu 
offers a good instance. In the Ghost Moth (Hepiahn 

Harris, ‘Treatise,’ &c., edited hereafter be more fully ex- 
by Flint, 18G2, p. 395. plained. The white female ef 

“^^For instance, 1 ol^serve in the Cycnia resembles the very 
my son’s cabinet that the males common Spilosoma mentlirasih 
are darker than the females in both sexes of which are white; 
the Lasiocampa quercus, Odo- and Mr. Stainton observed that 
nestis potatoria, Hypogymna this latter moth was rejected 
dispar y Dasychira pudihunda, with utter disgust by a whole 
and Cycnia mendica. In this brood of young turkeys, which 

latter species the difference in were fond of eating other moths ; 

colour between the two sexes is so that if the Cycnia was com- 

Btrongly marked ; and Mr. raoniy mistaken by British birds 
Wallace informs me that we for the Spilosoma, it would escape 
here have, as he believes, an being devoured, and its white 

instance of protective mimicry deceptive colour would thus be 

confined to one sex, as will highly beneficial. 
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Immuli) the drSerencu is more strongly marked; the 
males being white, and the female?^ yellow with darker 
markings It is probable that in these cases the 
males are thus rendered more conspicuous, r;nd more 
easily seen by tho females whilst flying abuut in the 
dusk. 

Fj-om the several foregoing facts it is impossible to 
admit tint the brilliant colours of butterflies, and of 
Lome few moths, have commonly been acquired for the 
sake of protection. We have seen that their colours 
and elegant patterns are arranged and exhibited as if 
for display. Hence I am led to believe th:it the 
femnlcfc prefer or are most excited by the more brilliant 
males ; for on any other supposition the males would, 
as tar as we can see, be ornamented to no purpose. 
We know that ants and certain Lamcdlicorn beetles are 
capable of feeling an attachment for each other, and 
that ants recognise their follows after an interval of 
several months. Hence there is no abstract improba- 
bility in the Lepidoptera, which probably stand nearly 
)L- quite as high in the scale as these insects, having 
sufficient mental capacity to admire bright coloijrs. 
They certainly discover flowers by colour. The 
Humming-bird Sphinx may often be seen to swoop 
down from a distance on a bunch of flowers in the 
midst of green foliage; and I have been assured by 
tw^o persons abroad, that these moths repeatedly visit 

[t is remarkable, that in the ture,’ April 1871, p. 489) that 
Shetland Islands the male of this at the season of the year when 
moth, instead of differing widely the ghost-rnoth appears in these 
irom the female, frequently re- northern islands, the whiteness 
Bombles her closely in colour of the males would not bo 
(see Mr. MacLachlao, ‘ Transact, needed to render them visible to 
Knt. Soc,’ vol. ii. 1866, p. 469). the females in the twilight night 
Mr. G, Fraser suggests (‘Na* 
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flowers painted on the walls of a room, and vainly 
endeavour to insert their proboscis into them. Fritz 
Muller informs me that several kinds of butterflies in 
S. Brazil shew an unmistakable preference for certain 
colours over others : he observed that they very often 
visited the brilliant red flowers of five or six genera of 
plants, but never the white or yellow flowering species 
of the same and other genera, growing in the same 
garden ; and I have received other accounts to the 
same effect. As I hear from Mr. Doubleday, the 
common white butterfly often flies down to a bit of 
paper on the ground, no doubt mistaking it for one of 
its own species. Mr. Collingwood in speaking of the 
difficulty in collecting certain butterflies in the Malay 
Archipelago, states that “ a dead specimen pinned upon 
‘‘ a conspicuous twig will often arrest an insect of the 
“ same species in its headlong flight, and bring it down 
‘‘within easy reach of the net, especially if it be of 
“ the opposite sex.'* 

The courtship of butterflies is, as before remarked, a 
prolonged affair. The males sometimes fight together 
in ^rivalry; and many may be seen pursuing or crowd- 
ing round the same female. Unless, then, the females 
prefer one male to another, the pairing must be left 
to mere chance, and this does not appear probable. 
If, on the other hand, the females habitually, or 
even occasionally, prefer the more beautiful males, the 
colours of the latter will have been rendered brighter 
by degrees, and will have been transmitted to both 
sexes or to one sex, according to the law of inheritance 
which has prevailed. The process of sexual selection 
will have been much facilitated, if the conclusion can 

“ ‘ Bambles of a Naturalist in the Chinese Seas,’ 1868, p. 182. 
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be trusted, arrived at from various kinds of evidence 
in the supplement to the ninth chapter ; namely, that 
the males of many Lepidoptera, at least in the imago 
state, grea^lj exceed the females in number 

Some facts, ho\.ever, are opposed to the belief that 
female butterflies prefer the more beautiful males ; 
thus, as I have been assured by several collectors, 
fresh females may frequently be seen paired with 
battered, faded, or dingy males ; but this is a circum- 
stance which could hardly fail often to follow from the 
males emerging from their cocoons earlier than the 
females. With moths of the family of the Bombycidse, 
the sexes pair immediately after assuming the imago 
state ; for they cannot feed, owing to the rudimentary 
condition of their mouths. The females, as several 
entomologists have remarked to me, lie in an almost 
torpid state, and appear not to evince the least choice 
in regard to their partners. This is the case with the 
common silk-moth (B. rmri), as I have been told by 
some continental and English breeders. Dr. Wallace, 
who has had great experience in breeding Bomhyx 
cynthia, is convinced that the females evince no chijice 
or preference. He has kept above 300 of these moths 
together, and has often found the most vigorous 
females mated with stunted males. The reverse 
appears to occur seldom ; for, as he believes, the 
more vigorous males pass over the weakly females, 
and are attracted by those endowed with most vita- 
lity. Nevertheless, the Bombycidas, though obscurely- 
coloured, are often beautiful to our eyes from their 
elegant and mottled shades. 

I have as yet only referred to the species in which 
the males are brighter coloured than the females, and 
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I have attributed their beauty to the females for many 
generations having chosen and paired with the more 
attractive males. But converse cases occur, though 
rarely, in which the females are more brilliant than 
the males ; and here, as I believe, the males have 
selected the more beautiful females, and have thus 
slowly added to their beauty. We do not know why 
in various classes of animals the males of some few 
species have selected the more beautiful females in- 
stead of having gladly accepted any female, as seems 
to be the general rule in the animal kingdom ; but if, 
contrary to what generally occurs with the Lepi- 
doptera, the females were much more numerous than 
the males, the latter would be likely to pick out 
the more beautiful females. Mr. Butler shewed me 
several species of Callidryas in the British Museum, in 
some of which the females equalled, and in others 
greatly surpassed the males in beauty ; for the females 
alone have the borders of their wings suffused with 
crimson and orange, and spotted with black. The 
plainer males of these species closely resemble each 
other, shewing that here the females have been modi- 
fieS ; whereas in those cases, where the males are the 
more ornate, it is these which have been modified, the 
females remaining closely alike. 

In England we have some analogous cases, though 
not so marked. The females alone of two species of 
Theda have a bright-purple or orange patch on their 
fore-wings. In Hipparchia the sexes do not differ 
much ; but it is the female of j3. janira which has a 
conspicuous light-brown patch on her wings ; and the 
females of some of the other species are brighter 
coloured than their males. Again, the females of 
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Golias edusa and hyale liave ** orange or yellow spots 
on the black marginal border, repre^^ented in the males 
only by thin streaks ; '' and in Pieris it is the females 
which “are crnamented with black spots on tb > fore- 
‘'wings, and these are only partially present in the 
“males/' Now the males of many butterjSies are 
known to support the females during their marriage 
flight; but m the species just named it is the females 
which support the males ; so that the part which the 
two sexes play is reversed, as is their relative beauty. 
Throughout the animal kingdom the males commonly 
take the more active share in wooing, and their beauty 
seems to have been increased by the females having 
accepted the more attractive individuals ; but with 
these butterflies, the females take the more active part 
in the final marriage ceremony, so that we may 
suppose that they likewise do so in the wooing; and 
iu this case we can understand how it is that they 
have been rendered the more beautiful. Mr. Meldola, 
from wdum the .■‘ >rcgomg statements have been taken, 
say ] 111 conclusion ; “ Though I am not convinced of 
“the action of sexual selection in producing the colours 
“ of insects, it cannot be denied that these facts are 
strikingly corroborative of Mr. Darwin’s views.” 

As sexual selection primarily depends on variability, 
a few words must be added on this subject. In re- 
spect to colour there is no diflflculty, for any number 
ef highly variable Lepidoptera could be named. One 

^ ‘ Nature,’ April 27th, 1871, ing. See also Mr. G. Fraser, in 
]') Meldola quotes ‘Nature,’ April 20th, 1871, p. 

1 viizd, in ‘Soc. Ent. de 489, on the sexual differences of 
1837, p. 77, on the several British butterflies, 
of butterflies whilst pair- 
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good instance will suflSoe. Mr. Bates shewed me a 
whole series of specimens of Papilio sesostris and P. 
childrmse ; in the latter the males varied much in 
the extent of the beautifully enamelled green patch 
on the fore-wings, and in the size of the white 
mark, and of the splendid crimson stripe on the 
hind- wings; so that there was a great contrast 
amongst the males between the most and the least 
gaudy. The male of Papilio aesodris is much less 
beautiful than of P. childrens ; and it likewise varies 
a little in the size of the green patch on the fore- 
wings, and in the occasional appearance of the small 
crimson stripe on the hind-wings, borrowed, as it 
would seem, from its own female ; for the females of 
this and of many other species in the uS'ueas group 
possess this crimson stripe. Hence between the 
brightest specimens of P. sesostris and the dullest of 
P. childrenae, there was but a small interval; and it 
was evident that as far as mere variability is cou' 
cerned, there would be no difficulty in permanently 
increasing the beauty of either species by means of 
selection. The variabib st confined to 

the male sex ; but Mr. Mr. Bates have 

shewn that the females ^ jcies are extremely 

variable, the males being l constant. In a future 
chapter I shall have occasiv»iJi to shew that the beau- 
tiful eye-like spots, or ocelli, found on the wings of 
many Lepidoptera, are eminently variable. I luay 

“ Wallace on the PapiHonid® well-marked female varieties, is 
of the Malayan Kegion, in given by Mr. Wallace. Bee 
‘ Transact. Linn. Soc.’ vol. xxv. also Mr. Bates, in ‘ Proc. Eu' 
1865, pp. 8, 36. A striking tomolog. Soo.’ Nov. 19th, 1B66, 
case of a rare variety, strictly p. xL 
intermediate between two other 
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here add that these ocelli oifer a difficulty on the 
theory of sexual selection ; for though appearing to us 
so ornamental, they are never present in one sex and 
absent in th'' other, nor do they ever differ m^’ch in 
the two sexes.^® Thu fact is at present inexplicable ; 
but if it should hereafter be found that the formation 
of an ocellus is due to some change in the tissues of 
the wings, for instance, occurring at a very early 
period of development, we might expect, from what 
we know of tho laws of inheritance, that it would be 
transmitted to both sexes, though arising and per- 
fected in one sex alone. 

On the v7hole, although many serious objections may 
be urged, it seems probable that most of the brilliantly- 
coloured species of Lepidoptera owe their colours to 
sexual selection, excepting in certain cases, presently to 
be mentioned, in which conspicuous colours have been 
gained through mimicry as a protection. From the 
ardour of the male throughout the animal kingdom, he 
is geuie* ally willing to accept any female; and it is the 
ferrale which usually exerts a choice. Hence, if sexual 
selection has been efficient with the Lepidoptera, the 
male, when the sexes differ, ought to be the more 
brilliantly coloured, and this undoubtedly is the case. 
When both sexes are brilliantly coloured and resemble 
each other, the characters acquired by the males 
appear to have been transmitted to both. We are led 
to this conclusion by cases, oven within the same 
genus, of gradation from an extraordinary amount of 
difference to identity in colour between the two sexes. 

. P^tes was so kind as have received answers to this 

" this subject before the effect from several entomo- 
-niomological Society, and 1 legists. 
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But it may be asked whether the differences in 
colour between the sexes may not be accounted for by 
other means besides sexual selection. Thus the males 
and females of the same species of butterfly are in 
several cases known^® to inhabit different stations, the 
former commonly basking in the sunshine, the latter 
haunting gloomy forests. It is therefore possible that 
different conditions of life may have acted directly 
on the two sexes ; but this is not probable as in the 
adult state they are exposed to different conditions 
during a very short period ; and the larvae of both are 
exposed to the same conditions. Mr, Wallace believes 
that the difference between the sexes is due not so 
much to the males having been modified, as to tlie 
females having in all or almost all cases ac^^uired dull 
colours for the sake of protection. It seems to me, on 
the contrary, far more probable that it is the miiles 
which have been chiefly modified through sexual selec- 
tion, the females having been comparatively little 
changed. We can thus understand how it is that the 
females of allied species generally resemble one another 
so much more closely than do the males. They thus 
shew us approximately the primordial colouring of the 
parent-species of the group to which they beloug- 
They have, however, almost always been somewh?d 
modified by the transfer to them of some of the 
successive variations, through the accumulation of 
which the males were rendered beautiful. But I do 
not wish to deny that the females alone of some species 

^ H. W. Bates, ‘ The Natu- On this whole subject rfee 

ralist on the Amazons,’ vol. ii. ‘ The Variation of Animals au<l 
1BG3, p. 228. A. K-. Wallace, Plants under Domestication,’ 
in ‘ Transact. Linn. Soo,’ vol. 1868, vol. iL chan, xsiii. 
xxv. 1865, p. 10. 
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may have been specially modified for protection. In 
most cases the males and females o** distinct species 
will have been exposed during their prolonged larval 
Ftate to dififerv^nu conditions, and may have be^^r thus 
affected; though with the males any slight change of 
colour thus caused will generally have been masked by 
the brilliant tints gained through sexual selection. 
When we treat of Birds, I shall have to discuss the 
whole question, as to how far the differences in colour 
between the sexes are due to the males having been 
modified through sexual selection for ornamental pur- 
poses, or to the females having been modified through 
natural seioction for the sake of protection, so that I 
will here say but little on the subject. 

In ail the cases in which the more common form of 
equal inheritance by both sexes has prevailed, the 
selection of bright-coloured males would tend to make 
the females bright-coloured ; and the selection of dull- 
coloured females would tend to make the males dull. 
If both processes were carried on simultaneously, they 
wo: Id tend to counteract each other; and the final 
result would depend on whether a greater number of 
feinah^s from being well protected by obscure colours, 
or a greater number of males by being brightly-coloured 
and thus finding partners, succeeded in leaving more 
liuiiierous offspring. 

In order to account for the frequent transmission of 
characters to one sex alone, Mr. Wallace expresses 
his belief that the more common form of equal in- 
heritance by both sexes can be changed through natural 
Selection into inheritance by one sex alone, but in 
hivour of this view I can discover no evidence. We 
kcow from what occurs under domestication that new 
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characters often appear, which from the first are trans- 
mitted to one sex alone ; and by the selection of such 
variations there would not be the slightest difficulty in 
giving bright colours to the males alone, and at the 
same time or subsequently, dull colours to the females 
alone. In this manner the females of some butterflies 
and moths have, it is probable, been rendered incon- 
spicuous for the sake of protection, and widely different 
from their males. 

I am, however, unwilling without distinct evidence 
to admit that two complex processes of selection, each 
requiring the transference of new characters to one 
sex alone, have been carried on with a multitude of 
species, — that the males have been rendered more 
brilliant by beating their rivals, and the females more 
dull-coloured by having escaped from their enemies. 
The male, for instance, of the common brimstone 
butterfly (Gonepteryx), is of a far more intense yellow 
than the female, though she is equally conspicuous; 
and it does not seem probable that she specially 
acquired her pale tints as a protection, though it is 
► probable that the male acquired his bright colours 
as a sexual attraction. The female of Anthocharis car- 
damines does not possess the beautiful orange wing- 
tips of the male ; consequently she closely resembles 
the white butterflies (Pieris) so common in our 
gardens; but we have no evidence that this resem- 
blance is beneficial to her. As, on the other hand, she 
resembles both sexes of several other species of the 
genus inhabiting various quarters of the world, it is 
probable that she has simply retained to a large extent 
her primordial colours. 

Finally, as we have seen, various considerations lead 
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to the conclusion that with the greater number of 
brilliantly* coloured Lepidoptera it is the male which 
has been chiefly modified through sexual selection ; the 
amount of difiorence between the sexes mostly dt pend- 
ing on the form of inheritance which has prevailed. 
Inheritance is governed by so many unknown laws or 
conditions, that it seems to us to act in a capricious 
manner and we can thus, to a certain extent, under- 
stand how it is that with closely allied species the 
sexes either differ to an astonishing degree, or are 
identical in colour. As all the successive steps in the 
process of variation are necessarily transmitted through 
the female, a greater or less number of such steps 
might readily become developed in her ; and thus we 
can understand the frequent gradations from an ex- 
treme diflference to none at all between the sexes of 
allied species. These cases of gradation, it may be 
added, are much too common to favour the supposi- 
tion that we here see females actually undergoing the 
process of transition and losing their brightness for 
the sake of protection ; for we have every reason to 
conclude that at any one time the greater number of 
species are in a fixed condition. 

Mimicry . — This principle was first made clear in 
an admirable paper by Mr. Bates,®® who thus threw 
a flood of light on many obscure problems. It had 
previously been observed that certain butterflies in S. 
America belonging to quite distinct families, resembled 
the Heliconidse so closely in every stripe and shade 
of colour, that they could not be distinguished save by 

“ ‘ The Variation of Animals * * Transact. Linn. Sens.' voj, 
Plants under Domestica- xxiii. 1862, p. 496, 
voL ii. chap. xii. p. 17. 
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an experienced entomologist. As the Heliconida0 are 
coloured in their usual manner, whilst the others 
depart from the usual colouring of the groups to which 
they belong, it is clear that the latter are the imitators, 
and the Heliconidas the imitated. Mr. Bates further 
observed that the imitating species are comparatively 
rare, whilst the imitated abound, and that the two sets 
live mingled together. From the fact of the Heli- 
conidsB being conspicuous and beautiful insects, yet so 
numerous in individuals and species, he concluded that 
they must be protected from the attacks of enemies 
i>y some secretion or odour; and this conclusion has 
now been amply confirmed,®® especially by Mr. Belt. 
Hence Mr. Bates inferred that the butterflies which 
imitate the protected species have acquired theit 
present marvellously deceptive appearance through 
variation and natural selection, in order to be mistaken 
for the protected kinds, and thus to escape being 
devoured. No explanation is here attempted of the 
brilliant colours of the imitated, but only of the imitat- 
ing butterflies. We must account for the colours of the 
^ former in the same general manner, as in the cases 
previously discussed in this chapter. Since the publica- 
tion of Mr. Bates’ paper, similar and equally striking 
facts have been observed by Mr. Wallace in the Malayan 
region, by Mr. Trimen in SoMth Africa, and by Mr. 
Eiley in the United States.®' 

^ ‘ Proc. Ent. Soc.’ Dec. 3rd, ‘ Third Annual Report on the 
1866, ]), xlv. Noxious Insects of Missouri, 

^Wallace, ‘Transact. Linn. 1871, pp. 1()3“168. This latter 
Soc.’ vol. XXV. 1865, p. 1 ; also essay is valuable, as Mr. Riley 
‘ Transact. Ent. Soc.’ vol. iv. here discusses all the objections 
(3rd series), 1867, p. 801. which have been raised against 
Trimen, ‘ Linn. Transact.’ vol. Mr. Bates’ theory, 
txvi. 1869, p. 497. Riley, 
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As some writers have felt much difficulty in under-^ 
Htanding how the first steps in the process of mimicry 
could have been effected through natural selection, it 
may be well to remark that the process probably com- 
menced long ago between forms not widely dissimilar 
in colour. In this case even a slight variation would 
be beneficial, if it rendered the one species more like 
the other; and afterwards the imitated species might 
be modified to an extreme degree through sexual selec- 
tion or other means, and if the changes were gradual, 
the imitators might easily be led along the same track, 
until they differed to an equally extreme degree from 
their original condition ; and they would thus ulti- 
mately assume an appearance or colouring wholly 
unlike that of the other members of the group to which 
they belonged. It should also be remembered that 
many species of Lepidoptera are liable to considerable 
and abrupt variations in colour. A few instances have 
been given in this chapter ; and many more may be 
found in the papers of Mr. Bates and Mr. Wallace. 

With several species the sexes are alike, and imitate 
the two sexes of another species. But Mr. Trimen gives^ 
in the paper already referred to, three cases in which 
the sexes of the imitated form differ from each other 
in colour, and the sexes of the imitating form differ in 
a like manner. Several cases have also been recorded 
where the females alone imitate brilliantly-coloured 
and protected species, the males retaining “ the normal 
‘‘ aspect of their immediate congeners.” It is here 
obvious that the successive variations by which the 
female has been modified have been transmitted to her 
alone. It is, however, probable that some of the many 
successive variations would have been transmitted to, 

2 K 
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and developed in, the males had not such males been 
eliminated by being thus rendered less attractive to 
the females ; so that only those variations were pre- 
served which were from the first strictly limited in 
their transmission to the female sex. We have a partial 
illustration of these remarks in a statement by Mr. 
Belt that the males of some of the Beptalides, which 
imitate protected species, still retain in a concealed 
manner some of their original characters. Thus in 
the males the upper half of the lower wing is of a 
pure white, whilst all the rest of the wings is barred 
and spotted with black, red and yellow, like the 
species they mimic. The females have not this white 
patch, and the males usually conceal it by covering 
“ it with the upper wing, so that I cannot imaf^ine its 
being of any other use to them than as an attraction 
in courtship, when they exhibit it to the females, and 
“ thus gratify their deep-seated preference for the 
normal colour of the Order to which the Leptalides 
belong.*' 

^ Bright Colov/rs of Caferpillara , — Whilst reflecting on 
the beauty of many butterflies, it occurred to me that 
some caterpillars were splendidly coloured; and as 
sexual selection could not possibly have here acted, it 
appeared rash to attribute the beauty of the mature 
insect to this agency, unless the bright colours of their 
larvas could be somehow explained. In the first place, 
it may be observed that the colours of caterpillars do 
not stand in any close correlation with those of the 
mature insect. Secondly, their bright colours do not 
serve in any ordinary manner as a protection. Mr. 

“ * The Naturalist in Nicaragua,* 1874, p. 385. 
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Bates informs me, as an instance of this, that the most^ 
conspicuous caterpillar which he ever beheld (that of a 
Sphinx) lived cu the large green leaves of a tree on 
the open llanbs of South America ; it was about four 
inches in length, transversely banded with black and 
yellow, and with its head, legs, and tail of a bright red. 
Ilence it caught" the eye of any one who passed by, 
even at the distance of many yards, and no doubt that 
of every passing bird. 

1 then applied to Mr. Wallace, who has an innate 
genius for solving difficulties. After some considera- 
tion he replied : “ Most caterpillars require protection, 

“ as may be inferred from some kinds being furnished 
“ with spines or irritating hairs, and from many being 
“ coloured green like the leaves on which they feed, or 
“ being curiously like the twigs of the trees on which 
‘‘they live.’’ Another instance of protection, fur- 
nished me by Mr. J. Mansel Weale, may be added, 
namely, that there is a caterpillar of a moth which 
livet on the mimosas in South Africa, and fabricates for 
itseif a case quite indistinguishable from the surround- 
ing thorns. From such considerations Mr. Wallace’ 
thought it probable that conspicuously coloured cater- 
pillars were protected by having a nauseous taste ; but 
as their skin is extremely tender, and as their intes- 
tines readily protrude from a wound, a slight peck from 
the beak of a bird would be as fatal to them as if they 
had been devoured. Hence, as Mr. Wallace remarks, 

“ distastefulness alone would be insufficient to protect 
a caterpillar unless some outward sign indicated to 
its would-be destroyer that its prey was a disgusting 
morsel.” Under these circumstances it would be 
l^^ghly advantageous to a caterpillar to be instanta* 
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neously and certainly recognised as unpalatable by 
all birds and other animals. Thus the most gaudy 
colours would be serviceable, and might have been 
gained by variation and the survival of the most easily- 
recognised individuals. 

This hypothesis appears at first sight very bold, but 
when it was brought before the Entomological Society 
it was supported by various statements; and Mr. J. 
Jenner Weir, who keeps a large number of birds in an 
aviary, informs me that he has made many trials, and 
finds no exception to the rule, that all caterpillars of 
nocturnal and retiring habits with smooth skins, all 
of a green colour, and all which imitate twigs, are 
greedily devoured by his birds. The hairy and spinose 
kinds are invariably rejected, as were four conspicu- 
ously-coloured species. When the birds rejected a 
caterpillar, they plainly shewed, by shaking their 
heads, and cleansing their beaks, that they were 
disgusted by the taste.^^ Throe conspicuous kinds of 
caterpillars and moths were also given to some lizards 
and frogs, by Mr. A. Butler, and were rejected, though 
( other kinds were eagerly eaten. Thus the probability 
of Mr. Wallace’s view is confirmed, namely, that 
^certain caterpillars have been made conspicuous for 
their own good, so as to be easily recognised by their 
enemies, on nearly the same principle that poisons are 
sold in coloured bottles by druggists for the good of 

^ ‘ Proc. Entomolog. Soc.’ Riley lias given analogous facts 
Dec. 3rd, 1866, p, xlv., and in the ‘ Third Annual Report on 
March 4th, 1867, p. Ixxx. the Noxious Insects of Mis- 

^ See Mr. J. Jenner Wen’s souri,’ 1871, p. 148. Some 

paper on Insects and Insecti- opposed cases are, however, 
vorous Birds, in ‘ Transact. Ent. given by Dr. Wallace and M. 

Soc.’ 1869, p. 21; also Mr. H, d’Orville; see ‘Zoological 

Butler’s paper, ibid. p. 27, Mr. Record,* 1869, p. 349. 
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man. We cannot, however, at present thus explain^ 
the elegant diversity in the colours of many cater- 
pillars ; but any species which had at some former 
period acquiied a dull, mottled, or striped appearance, 
either in imitation of surrounding objects, or from the 
direct action of climate, &c., almost certainly would 
not become uniform in colour, when its tints were 
rendered intense and bright; for in order to make a 
caterpillar merely conspicuous, there would be no 
selection in any definite direction. 

Summary and Conchiding Eemarlcs on Insects . — 
Looking back to the several Orders, we see that the 
sexes often differ in various characters, the meaning of 
which is not in the least understood. The sexes, also, 
often differ in their organs of sense and means of 
locomotion, so that the males may quickly discover 
and reach the females. They differ still oftener in 
the males possessing diversified contrivances for retain- 
ing the females when found. We are, however, here 
co^'cerned only in a secondary degree with sexual 
diiferences of these kind. <% 

Iri almost all the Orders, the males of some species, 
even of weak and delicate kinds, are known to Ij^e 
highly pugnacious ; and some few are furnished with 
special weapons for fighting with thsir rivals. But 
the law of battle does not prevail nearly so widely with 
insects as with the higher animals. Hence it probably 
arises, that it is in only a few cases that the males 
have been rendered larger and stronger than the 
females. On the contrary, they are usually smaller, so 
that they may be developed within a shorter time, to be 
r^ady in large numbers for the emergence of the females. 

In two families of the Homoptera and in three of the 
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Orthoptera, the males alone possess sound-producing 
organs in an eiScient state. These are used incessantly 
during the breeding-season, not only for calling the 
females, but apparently for charming or exciting them 
in rivalry with other males. No one who admits the 
agency of selection of any kind, will, after reading the 
above discussion, dispute that these musical instruments 
have been acquired through sexual selection. In four 
other Orders the members of one sex, or more com- 
monly of both sexes, are provided with organs for pro- 
ducing various sounds, which apparently serve merely as 
call-notes. When both sexes are thus provided, the 
individuals which were able to make the loudest or 
most continuous noise would gain partners before those 
which were less noisy, so that their organs have 
probably been gained through sexual selection. It is 
instructive to reflect on the wonderful diversity of the 
means for producing sound, possessed by the males 
alone, or by both sexes, in no less than six Orders. 
We thus learn how effectual sexual selection has been 
in leading to modifications which sometimes, as with the 
Homoptera, relate to important parts of the organisation. 

From the reasons assigned in the last chapter, it is 
probable that the great horns possessed by the males of 
ffiany Lamellicorn, and some other beetles, have been 
acquired as ornaments. From the small size of insects, 
we are apt to undervalue their appearance. If we 
could imagine a male Chalcosoma (fig. 16), with its 
polished bronzed coat of mail, and its vast complex 
horns, magnified to the size of a horse, or even of a 
dog, it would be one of the most imposing animals in 
the world. 

The colouring of insects is a complex and obscure 
Bubject. When the male differs slightly from the 
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female, and neither are brilliantly-coloured, it m 
probable that the sexes have mried in U' slightly 
different manner, and that the variations have been 
transmitted by each sex to the same, witljut any 
benefit or evil thus accruing. Wlien the male is 
brilliantly-coloured and differs conspicuously from the 
female, as with some dragon-flies and many butterflies, 
it is probable that he owes his colours to sexual 
selection; whilst the female has retained a primordial 
or very ancient type of colouring, slightly modified by 
the agencies before explained. But in some cases the 
female has apparently been made obscure by variations 
transmitted to her alone, as a means of direct protec- 
tion; and it is almost certain that she has sometimes 
been made brilliant, so as to imitate other protected 
species inhabiting the same district. When the sexes 
resemble each other and both are obscurely coloured 
there is no doubt that they have been in a multitude of 
cases so coloured for the sake of protection. So it is in 
so;ne instances when both are brightly-coloured, for they 
tJ'as imitate protected species, or resemble surrounding 
oi)jects such as flowers; or they give notice to thoir 
enemies that they are unpalatable. In other cases in 
which the sexes resemble each other and are b^th 
brilliant, especially when the colours are arranged for 
display, we may conclude that they have been gained 
l>y the male sex as an attraction, and have been trans- 
fcired to the female. We are more especially led to 
this conclusion whenever the same type of coloration 
prevails throughout a whole group, and we find that 
the males of some species differ widely in colour from 
the females, whilst others differ slightly or not at all 
with intermediate gradations connecting these extreme 
states. 
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In the same manner as bright colours have often 
been partially transferred from the males to the 
females, so it has been with the extraordinary horns of 
many Lamellicorn and some other beetles. So again, 
the sound-producing organs proper to the males of the 
Homoptera and Orthoptera have generally been trans- 
ferred in a rudimentary, or even in a nearly perfect 
condition, to the females; yet not sufficiently perfect 
to be of any use. It is also an interesting fact, as 
bearing on sexual selection, that the stridulating organs 
of certain male Orthoptera are not fully developed 
until the last moult ; and that the colours of certain 
male dragon-flies are not fully developed until some 
little time after their emergence from the pupal state, 
and when they are ready to breed. 

Sexual selection implies that the more attractive 
individuals are preferred by the opposite sex ; and as 
with insects, when the sexes differ, it is the male 
which, with some rare exceptions, is the more 
ornamented, and departs more from the type to which 
the species belongs ; — and as it is the male which 
sf.arches eagerly for the female, we must suppose that 
the females habitually or occasionally prefer the more 
beautiful males, and that these have thus acquired 
their beauty. That the females in most or all the 
Orders would have the power of rejecting any particular 
male, is probable from the many singular contrivances 
possessed by the males, such as great jaws, adhesive 
cushions, spines, elongated legs, &c., for seizing the 
female ; for these contrivances show that there is some 
difficulty in the act, so that her concurrence would 
seem necessary. Judging from what we know of the 
perceptive powers and affections of various insects, 
there is no antecedent improbability in sexual selection 
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having come largely into play; but we have as yet no* 
direct evidence on this head, and some facts are 
opposed to the belief. Nevertheless, when wo see 
many males pursuing the same female, we can hardly 
believe that the pairing is left to blind chance — that 
the female exerts no choice, and is not influenced by 
the gorgeous colours or other ornaments with which 
the male is decorated. 

If we admit that the females of the Homoptera and 
Orthoptera appreciate the musical tones of their male 
partners, and that the various instruments have been 
perfected through sexual selection, there is little 
improbability in the females of other insects appreci- 
ating beauty in form or colour, and consequently 
in such characters having been thus gained by the 
males. But from the circumstance of colour being so 
variable, and from its having been so often modified 
for the sake of protection, it is diflicult to decide in 
how large a proportion of cases sexual selection has 
pla}e(l a part. This is more especially difficult in 
the Orders, such as Orthoptera, Hymenoptera, and 
Coleoptera, in which the two sexes rarely differ much^ 
in colour ; for we are then left to mere analogy. With 
the Coleoptera, however, as before remarked, it is in 
the great Lamellicorn group, placed by some authors 
at the head of the Order, and in which we sometimes 
sec a mutual attachment between the sexes, that we 
hiid the males of some species possessing weapons tor 
sexual strife, others furnished with wonderful horns, 
many with stridulating organs, and others ornamented 
with splendid metallic tints. Hence it seems probable 
that all these characters have been gained through the 
same means, namely sexual selection. With butterflies 
We have the best evidence, as the males sometimes 
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take pains to display their beautiful colours ; and we 
cannot believe that they would act thus, unless the 
display was of use to them in their courtship. 

When we treat of Birds, we shall see that they 
present in their secondary sexual characters the 
closest analogy with insects. Thus, many male birds 
are highly pugnacious, and some are furnished with 
special weapons for fighting with their rivals. They 
possess organs which are used during the breeding- 
season for producing vocal and instrumental music. 
They are frequently ornamented with combs, horns, 
wattles and plumes of the most diversified kinds, and 
are decorated with beautiful colours, all evidently for 
the sake of display. We shall find that, as with 
insects, both sexes in certain groups are equally 
beautiful, and are equally provided with ornaments 
which are usually confined to the male sex. In other 
groups both sexes are equally plain-coloured and 
unornamented, Lastly, in some few anomalous cases, 
the females are more beautiful than the males. We 
shall often find, in the same group of birds, every 
gradation from no difference between the sexes, to an 
extreme difference. We shall see that female birds, 
like female insects, often possess more or less plain 
traces or rudiments of characters which properly 
belong to the males and are of use only to them. 
The analogy, indeed, in all these respects between 
birds and insects is curiously close. Whatever ex- 
planation applies to the one class probably applies 
to the other ; and this explanation, as wo shall 
hereafter attempt to shew in further detail, is sexual 
selection. 
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CHAPTER XII. 

Secondary Sexual Characters of Fishes, 
Amphibians, and Reptiles. 

Fihtiks : Courtship and battles of the males— Larger size of the 
females — Males, bright colours and ornamental appendages ; 
other strange characters — Colours and appendages acquired by 
the males during the breeding- season alone — Fishes with both 
sexes brilliantly coloured — Protective colours — The less con- 
s])icuous colours of the female cannot be accounted for on the 
priiici})le of protection — Male fishes building nests, and taking 
charge of the ova and young.' Amphibians: Dififeronces in 
structure and colour between the sexes — Vocal organs. Reitiles : 
Cheloniaiis — Crocodiles — Snakes, colours in some cases pro- 
tective — Lizards, battles of — Ornamental appendages — Strang|- 
differences in structure between the sexes — Colours — Sexual 
ditlVrcnces almost as great as with birds. 

W E have have now arrived at the great sub-kingdom 
of the Vertebrata, and will commence with the lowest 
class, that of Fishes. The males of Plagiostomous 
fishes (sharks, rays) and of Chimseroid fishes are 
l^rovidcd with claspers which serve to retain the 
female, like the various structures possessed by 
many of the lower animals. Besides the claspers, 
males of many rays have clusters of strong sharp 
spines on their heads, and several rows along ‘Hh© 
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** upper outer surface of their pectoral fins.'*. These 
are present in the males of some species, which have 
other parts of their bodies smooth. They are only 
tom'|)orarily developed during the breeding-season ; 
and Dr. Gunther suspects that they are brought into 
action as prehensile organs by the doubling inwards 
and downwards of the two sides of the body. It 
is a remarkable fact that the females and not the 
males of some species, as of Raia clavata^ have their 
backs studded with large hook-formed spines.^ 

The males alone of the capelin {Mallotus villoms, 
one of Salmonidae), are provided with a ridge of 
closely-set, brush-like scales, by the aid of which 
two males, one on each side, hold the female, whilst 
she runs with great swiftness on the sandy beach, 
and there deposits her spawn.^ The widely distinct 
Monacanthus scopas presents a somewhat analogous 
structure. The male, as Dr. Gunther informs me, 
has a cluster of stiff, straight spines, like those of a 
comb, on the sides of the tail ; and these in a specimen 
six inches long were nearly one and a half inches 
in length ; the female has in the same place a clustei 
of bristles, which may be compared with those of 
a tooth-brush. In another species, M, peronii, the 
male has a brush like that possessed by the female 
of the last species, whilst the sides of the tail in 
the female are smooth. In some other species of the 
same genus the tail can be perceived to be a little 
roughened in the male and perfectly smooth in the 

* Yarrell’s ‘ Hist, of British aro peculiar to the female. 

Fishes,’ vol. ii. 1836, pp. 417, * ‘The American Naturalist,’ 

425, 436. Dr. Giinther infonns April 1871, p. 119, 
me that the spines in E. clavaia 
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female : and lastly in others, both sexes have smooth 
sides. 

The males of many fish fight for the possession of 
the females. Thus the male stickleback {Gaderosteus 
hiuTUs) has been described as *‘mad with delight,” 
when the female comes out of her hiding-place and 
surveys the nest which he has made for her. “He 
‘‘ darts round her in every direction, then to his 
“accumulated materials for the nest, then back again 
“ in an instant ; and as she does not advance he 
“endeavours to push her with his snout, and then 
“tries to pull her by the tail and side-spine to the 
“nest.”^ The males are said to be polygamists;^ they 
are extraordinarily bold and pugnacious, whilst “the 
“ females are quite pacific.” Their battles are at times 
desperate; “for these puny combatants fasten tight 
“ on each other for several seconds, tumbling over and 
“over again, until their strength appears completely 
“exhausted.” With the rough-tailed stickleback {G, 
trachuras) the males whilst fighting swim round and 
roond each other, biting and endeavouring to pierce 
each other with their raised lateral spines. The same 
writer adds,® “the bite of these little furies is very 
“ severe. They also use their lateral spines with such 
“fatal effect, that I have seen one during a battle 
“absolutely rip his opponent quite open, so that he 
“sank to the bottom and died,” When a fish is 
conquered, his gallant bearing forsakes him ; his gay 
“ colours fade away ; and he hides his disgrace among 


^ See Mr. R. Warington's in- * Noel Humphreys, ‘ River 
te resting articles in ‘ Annals and Gardens,* 1857. 

Mag. of Nat. Hist,* Oct. 1852 ® Loudon’s ‘ Mag. of Nat. 

and Nov. 1856, History,’ vol. iii. 1830, p. 881. 
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“his peaceable companions, but is for some. time the 
“constant object of his conqueror’s persecution.” 

The male salmon is as pugnacious as the little 
stickleback ; and so is the male trout, as I hear from 
Dr. Gunther. Mr. Shaw saw a violent contest between 
two male salmon which lasted the whole day ; and Mr. 
E. Buist, Superintendent of Fisheries, informs me that 
he has often watched from the bridge at Perth the 
males driving away their rivals, whilst the females 
were spawning. The males “are constantly fighting 
“and tearing each other on the spawning-beds, and 
“many so injure each other as to cause the death of 
“ numbers, many being seen swimming near the banks 
“ of the river in a state of exhaustion, and apparently 
“in a dying state.” ^ Mr. Buist informs me, that in 
June 1868, the keeper of the Stormontfield breeding- 
ponds visited the northern Tyne and found about 300 
dead salmon, all of which with one exception were 
males ; and he was convinced that they had lost their 
lives by fighting. 

The most curious point about the male salmon is 
that during the breeding - season, besides a slight 
change in colour, “the lower jaw elongates, and a 
“cartilaginous projection turns upwards from the 
“point, which, when the jaws are closed, occupies a 
“ deep cavity between the intermaxillary bones of the 
upper jaw.” ^ (Figs, 27 and 28.) In our salmon this 
change of structure lasts only during the breeding- 

® ‘ The Field,’ June 29th, like the stag, the male would, if 
1867. For Mr. Shaw’s State- he could, keep all other males 
ment, see ‘Edinburgh Review,* away, 

1843. Another experienced ob- ’ Yarrell, ‘History of British 
server (Scrope’s ‘Days of Salmon Fishes,’ vol. ii, 1836, p. 10, 
Fishing,’ p, 60) remarks that 



611 


Chap. SII. FISHES. 

season ; but in the Sakno lycaodon of N.-W. America f 
tie change, as Mr. J. K. Lord® believes, is perbaanent, 



27. Head of male common aalmon (Salmo salar) during the breeding-aeason. 

[Thi.s drawing, as well as all the others in the present chapter, have been executed 
by the well-known artist, Mr. G. Ford, from specimens in the British Museum, under 
the kind superintendence of Dr. Qtinther.] 

and best marked in the older males which have 
pr^iviously ascended the rivers. In these old males 
jaw becomes developed into an immense hook-like 

® ‘ The Naturalist in Vancouyer’s Island/ vol. i. 1866, p. 6i. 
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projection, and the teeth grow into rego.lar fangs 
often more than half an inch in length. With the 
European salmon, according to Mr. Lloyd, ^ the 



temporary hook-like structure serves to strengthen 
and protect the jaws, when one male charges another 
with wonderful violence; but the greatly developed 


• ‘ Scandinavian Adventures,* vol. i, 1864, pp. 100, 104. 
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teeth of the male American salmon may be compared 
with the tusks of many male m£(,inmals, and they 
indicate an offensive rather than a protective purpose. 

The salmon is not the only fish in which tb<5 teeth 
differ in the two sexes ; as this is the case with many 
rays. In the thornback {Raia clavata) the adult male 
has sharp, pointed teeth, directed backwards, whilst 
those of the female are broad and flat, and form a 
pavement ; so that these teeth differ in the two sexes 
of the same species more than is usual in distinct 
genera of the same family. The teeth of the male 
he(‘nme sharp only when he is adult : whilst young 
they are broad and flat like those of the female. As 
so frequently occurs with secondary sexual characters, 
both sexes of some species of rays (for instance R, 
latis), when adult, possess sharp pointed teeth; and 
here a character, proper to and primarily gained by 
the male, appears to have been transmitted to the 
offspring of both sexes. The teeth are likewise pointed 
in both sexes of R, maculata^ but only when quite 
adul.; the males acquiring them at an earlier age 
than the females. We shall hereafter meet with* 
analogous cases in certain birds, in which the male 
ac([uires the plumage common to both sexes when 
adult, at a somewhat earlier age than does the female. 
With other species of rays the males even when old 
never possess sharp teeth, and consequently the adults 
of both sexes are provided with broad, flat teeth like 
those of the young, and like those of the mature 
females of the above - mentioned species.^® As the 

See Yarrell’s account of the with an excellent figure, and 
^^7" in his ‘ Hist, of British pp. 422, 432. 
tiriies,’ Tol. ii. 1836, p. 416, 

2h 
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rays are bold, strong and voracious fish, we may 
suspect that the males require their sharp teeth for 
fighting with their rivals ; but as they possess many 
parts modified and adapted for the prehension of the 
female, it is possible that their teeth may be used 
for this purpose. 

In regard to size, M. Carbon nier maintains that 
tfie female of almost all fishes is larger than the male ; 
and Dr. Gunther does not know of a single instance in 
which the male is actually larger than the female. 
With some Cyprinodonts the male is not even half 
as large. As in many kinds of fishes the males 
habitually fight together, it is surprising that they 
have not generally become larger and stronger than 
the females through the elfccts of sexual selection. 
The males suffer from their small size, for according 
to M. Carbonnier, they are liable to be devoured 
by the females of their own species when carni- 
vorous, and no doubt by other species. Increased 
size must be in some manner of more importance 
to the females, than strength and size are to tlu^ 
%nales for fighting with other males ; and this pcr- 
haps is to allow of the production of a vast number 
of ova. 

In many species the male alone is ornamented with 
bright colours ; or lliese are much brighter in the 
male than the female. Tlie male, also, is sometimes 
provided with appendages which appear to be of no 
more use to him for the ordinary purposes of life, than 
are the tail feathers to the peacock, I am indebted for 
most of the following facts to the kindness of Dr. 


As quoted in ‘The Farmer,’ 1868 , p. 869 . 
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Griinther. There is reason to snspect that many 
tropical fishes diflTer sexually in colour and structure ; 
and there are some striking cases with our British 
fishes. The male Galliomjmus lyra has been called the 
gemmeous dragonet “ from its brilliant gem-like colours.” 
When fresh caught from the sea the body is yellovy of 
various shades, striped and spotted with vivid blue on 
the head ; the dorsal fins are pale brown with dark 
longitudinal bands ; the ventral, caudal, and anal fins 
being bluish-black. The female, or sordid dragonet, 
was considered by Linnaeus, and by many subsequent 
naturalists, as a distinct species; it is of a dingy 
reddish-brown, with the dorsal fin brown and the other 
fins white. The sexes differ also in the proportional 
size of the head and mouth, and in the position of the 
eyes;^^ but the most striking difference is the extra- 
ordinary elongation in the male (fig. 29) of the dorsal 
fin. Mr. W. Saville Kent remarks that this “ singular 
“ appendage appears from my observations of the 
species in confinement, to be subservient to the same 
“ eod as the wattles, crests, and other abnormal adjuncts 
“ of the male in gallinaceous birds, for the purpose ci 
‘'fascinating their mates.” The young males re- 
semble the adult females in structure and colour. 
Throughout the genus Callionymus/^ the .m^^l^ is gener- 
ally much more brightly spotted than the female, and 
in several species, not only the dorsal, but the anal fin 
is much elongated in the males. 

The male of the Coitus scorjgius, or sea-scorpion, is 
slenderer and smaller than the female. There is also 

I have drawn up this dcscrip- ‘Catalogue of Acanth. 

tion from YarrelFb^British Fishes,’ Fishes in the British Museum, 

i. 1836, pp. 261 and 266. by Dr, Gilnther, 1861, pp. 138^ 

‘ Nature,’ July 1873 p., 264. 151, 
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a great difference in colour between them. It is diffi- 
cult, as Mr. Lloyd remarks, for any one, who has 
not seen this fish during the spawning-season, when 
its hues are brightest, to conceive the admixture of 
‘‘brilliant colours with which it, in other respects so 
“ ill-favoured, is at that time adorned.’' Both sexes of 




Fig. 20. Oallionymas lyra. Upper figure, male ; lower figure, fexoale. 
N.B. The lower figure is more reduced than the upper. 


the Labrm mixtus, although very different in colour, 
are beautiful ; the male being orange with bright blue 
stripes, and the female bright red with some black 
spots on the back. 

In the very distinct family of the Cyprinodontidae — 
inhabitants of the fresh waters of foreign lands— the 

‘ Game Birds of Sweden/ &c., 1867, p. i66. 
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sexes sometimes differ much in various characters. In 
the male of the Mollieneda petenensiSj^^ the dorsal fin is* 
greatly developed and is marked with a row of large, 
round, ocellated, bright-coloured spots ; whilst the 
same fin in the female is smaller, of a different shape, 
and marked only with irregularly curved brown spots. 
In the male the basal margin of the anal fin is also a 
little produced and dark coloured. In the male of an 
allied form, the Xiphofliorm Eellerii (fig. 30), the in- 




f 'ig. 30. Xipbopborus Hellcril. Upl'Cr figure, luale; lower figure, female, 

ferior margin of the caudal fin is developed into a long 
filament, which, as I hear from Dr. Gunther, is striped 
with bright colours. This filament does not contain 
any muscles, and apparently cannot be of any direct 
to the fish. As in the case of the Calli(mymus, the 

With respect to this and on the ‘Fishes of Central 
the following species I am in- America,’ in ‘Transact. Zoolog. 
hebted to Dr. Gunther for Soc.* vol. vi. 1868, p. 485. 
tbtormation ; see also his paper 
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males whilst young resemble the adult females in colour 
and structure. Sexual differences such as these may 
be strictly compared with those which are so frequent 
with gallinaceous birds.^’ 

In a siluroid fish, inhabiting the fresh waters of South 
America, Flecodomus harhatus"^^ (fig. 31), the male 
has its mouth and inter-operculum fringed with a beard 
of stiff hairs, of which the female shows hardly a trace. 
These hairs are of the nature of scales. In another 
species of the same genus, soft flexible tentacles project 
from the front part of the head of the male, which are 
absent in the female. These tentacles are prolongations 
of the true skin, and therefore are not homologous with 
the 6tifl‘ hairs of the former species ; but it can hardly 
be doubted that both serve the same purpose. What 
this purpose may be, it is difficult to conjecture * orna- 
ment does not here seem probable, but we can hardly 
suppose that stiff hairs and flexible filaments can be 
useful in any ordinary way to the males alone. In that 
strange monster, the Chinisera monstrosa, the male has 
a hook-shaped bone on the top of the head, directed 
forwards, with its end rounded and covered with sharp 
spines ; in the female this crown is altogether absent,^' 
but what its use may be to the male is utterly unknown.^^ 

The structures as yet referred to are permanent in 
the male after he has arrived at maturity; but with 
some Blennies, and in another allied genus, a crest is 

Dr. Gunther makes this Water,* July 18G8, p. 377, with 
remark ; ‘ Catalogue of Fishes a figure. Many other cases could 
in the British ’’M use urn,* vol. iii. be added of structures peculiar 
18G1, p. 141. to the male, of which the uses 

See Dr. Gunther on this are not known, 
genus, in ‘ Proc. Zoolog. Soc.’ ^ Dr. Gunther, * Catalogue 
18(18, p. 232. of Fishes,* vol. iii. pp. 221 and 

“ F. Buckland, in * Land and 240. 
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developed on the head of the male only during the 
hreeding'season, and the body at the same time becomes 
more brightly-coloured. There can be little doubt that 
this crest serves as a temporary sexual ornament, for 
the female does not exhibit a trace of it. In other 
species of the same genus both sexes possess a crest, 
and in at least one species neither sex is thus provided. 
In many of the Ohromidse, for instance in Q-eophagus 
and especially in Cichla, the males, as I hear from Pro- 
fessor Agassiz, have a conspicuous protuberance on 
the forehead, which is wholly wanting in the females 
and in the young males. Professor Agassiz adds, “ I 
“ have often observed these fishes at the time of spawn- 
‘Mncr when the protuberance is largest, and at other 
^otallv wanting, and the two sexes 
“ the outline of the 

“pi, I ascertain-itai/'^i*;'' 

“ sub. he.Jdians on the 

“Ama: use/’ These pro- 

tuberanc. ^^oriodical appearance, 

the fleshy j heads of certain birds ; but 

whether they >- ^aments must remain at present 

ioubtful. 

I hear from 1 sor Agassiz and Dr. Gunther, that 
the males of thos^ fishes, which differ permanently in 
colour from the females, often become more brilliant 
during the breeding-season. This is likewise the case 
with a multitude of fishes, the sexes of which are 
identical in colour at all other seasons of the yearl 
The tench, roach, and perch may be given as instances. 
The male salmon at this season is “marked on the 


^ See also ‘A Journey in Brazil,’ by Prof, and Mrs. Agassiz, 

1868, p. 220. 
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cheeks with orange-coloured stripes, which give it the 
^'appearance of a Labrus, and the body partakes of a* 
“ golden orange tinge. The females are dark in colour, 

“ and are commonly called black-fish.’* An analogous 
and even greater change takes place with tht SaJmo 
eriox or bull trout ; the males of the char (& urribla) 
are likewise at this season rather brighter in colour 
than the females.^^ The colours of the pike {Esox 
retiGulatus) of the United States, especially of the 
male, become, during the breeding-season, exceedingly 
intense, brilliant, and iridescent.^^ Another striking 
instance out of many is afiforded by the male stickleback 
(Gasterosteus leitirus), which is described by Mr. War- 
ington,^^ as being then ‘‘ beautiful beyond description.” 
The back and eyes of the female are simply brown, and 
the belly white. The eyes of the male, on the other 
haud, are ‘‘ of the most splendid green, having a 
“ metallic lustre like the green feathers of some 
“ humming-birds. The throat and belly are of a bright 
“ crimson, the back of an ashy-green, and the whole 
“ 1 sh appears as though it were somewhat translucent 
“ Aiid glowed with an internal incandescence.” Afte:|^ 
ihc breeding season these colours all change, the throat 
and belly become of a paler red, the back more green, 
aud the glowing tints subside. 

With respect to the courtship of fishes, other cases 
have been observed since the first edition of this book 
a])peared, besides that already given of the stickleback. 
Mr. W. S. Kent says that the male of the Labrus mixfus^ 

^ Yarrell, ‘ British Fishes,* ** ‘ The American Agricul- 
vol. ii. 1836, pp. 10, 12, 35. turisi,’ 1868, p. 100. 

^ W, Thompson, in ‘Annals ‘Annals and Mag. of Nat, 

iiiid Mag. of Nat. History,’ vol Hist.’ Oct. 1852, 

Vi. 1841, p. 440. 
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which, as we have seen, differs in colour from the 
female, makes ‘‘ a deep hollow in the sand of the tank, 
‘‘ and then endeavours in the most persuasive manner 
“ to induce a female of the same species to share 

it with him, swimming backwards and forwards 

between her and the completed nest, and plainly 
“exhibiting the greatest anxiety for her to follow.” 
The males of Cantharus hneatus become, during the 
breeding-season, of deep leaden-black ; they then retire 
from the shoal, and excavate a hollow as a nest. 
“Each male now mounts vigilant guard over his 
“ respective hollow, and vigorously attacks and drives 
“ away any other fish of the same sex. Towards his 
“companions of the opposite sex his conduct is far 
“ different ; many of the latter are now distended with 
“ spawn, and these he endeavours by all the : leans in 
“ his power to lure singly to his prepared hollow, and 
“ there to deposit the myriad ova with which they are 
“ laden, which he then protects and guards with the 
“ greatest care.” 

A more striking case of courtship, as well as of 
display, by the males of a Chinese Macropus has 
Ibeen given by M. Carbonnier, who carefully observed 
these fishes under confinement.^'^ The males are 
most beautifully coloured, more so than the females. 
During the breeding-season they contend for the pos- 
session of the females ; and, in the act of courtship, ex- 
pand their fins, which are spotted and ornamented with 
brightly coloured rays, m the same rranner, according 
to M. Carbonnier, as the peacock. They then also 

“ ‘Nature,’ May, 1873, p. mat.’ Paris, July 1869, and 
25. Jan. 187a 

^ ‘Bull, de la Soc. d’Accli- 
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bound about the females with much vivacity, and 
appear by “ Tetalage de leurs vives couleurs chercher a 
‘‘attirer Fattention des femelles, lesqaelles ue parais- 
saient indififerentes a ce manege, elles nageaient avec 
‘‘ une molle lenteur vers les males et semblai- at se 
'‘complaire dans leur voisinage.” After the male has 
won his bride, he makes a litfcle disc of froth by 
blowing air and mucus out of his mouth. He then 
collects the lertilised ova, dropped by the female, in his 
mouth ; and this caused M. Carbonnier much alarm, as 
lie thought that they were going to be devoured. But 
the male soon deposits them in the disc of froth, 
afterwards guarding them, repairing the froth, and 
taking care of the young when hatched. I mention 
these particulars because, as we shall presently see, 
there are fishes, the males of which hatch their eggs in 
their mouths; and those w^ho do not believe in the 
principle of gradual evolution might ask how could such 
a habit have originated ; but the difficulty is much 
diminished when we know that there are fishes which 
thus collect and carry the eggs ; for if delayed by any 
ciiLdO in depositing them, the habit of hatching them 
in their mouths might have been acquired. 

To return to our more immediate subject. The case 
stands thus: female fishes, as far as I can learn, never 
willingly spawn except in the presence of the males ; 
and the males never fertilise the ova except in the 
presence of the females. The males fight for the 
possession of the females. In many species, the males 
whilst young resemble the females in colour; but 
when adult become much more brilliant, and retain 
their colours throughout life. In other species the 
oaales become brighter than the females and otherwise 
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more highly ornamented, only during the season of 
love. The males sedulously court the females, and in 
one case, as we have seen, take pains in displaying their 
beauty before them. Can it be believed that they would 
thus act to no purpose during their courtship ? And 
this would be the case, unless the females exert some 
choice and select those males which please or excite 
them most. If the female exerts such choice, all the 
above facts on the ornamentation of the males become 
at once intelligible by the aid of sexual selection. 

We have next to inquire whether this view of the 
bright colours of certain male fishes having been 
acquired through sexual selection can, through the law 
of the equal transmission of characters to both sexes, 
be extended to those groups in which the males and 
females are brilliant in the same, or nearly the same 
degree and manner. In such a genus as Labrus, which 
includes some of the most splendid fishes in the world— 
for instance, the Peacock Labrus (L. favo), described, 
with pardonable exaggeration, as formed of polished 
scales of gold, encrusting lapis-lazuli, rubies, sapphires, 
emeralds, and amethysts — we may, with much pro- 
bability, accept this belief ; for we have seen that the 
sexes in at least one species of the genus differ 
greatly in colour. With some fishes, as with many 
of the lowest animals, splendid colours may be the 
direct result of the nature of their tissues and of the 
surrounding conditions, without the aid of selection 
of any kind. The gold-fish {Cyprinus a judging 
from the analogy of the golden variety of the common 
carp, is perhaps a case in point, as it may owe its 

Bory de Saint Vincent, in ‘Diet. Class, d Hist. Nat.’ tom. 

1826, p. 161 
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splendid colours to a single abrupt variation, due to the 
conditions to which this fish has been subjected under 
confinement. It is, however, more probable that these 
colours have been intensified through artificial selec- 
tion, as this species has been carefully bred in Ohina 
from a remote period.^® Under natural conditions it 
does not seem probable that beings so highly organised 
as fishes, and which live under such complex relations, 
Aould become brilliantly coloured without suflfering 
some evil or receiving some benefit from so great a 
change, and consequently without the intervention of 
natural selection. 

What, then, are we to conclude in regard to the 
many fishes, both sexes of which are splendidly 
coloured? Mr. Wallace^® believes that the species 
which frequent reefs, where corals and other brightly- 
coloured organisms abound, are brightly coloured in 
order to escape detection by their enemies; but ac- 
cording to my recollection they were tbiis rendered 
highly conspicuous. In the fresh-waters of the tropics 
tlnne are no brilliantly-coloured corals or other or- 
ganisms for the fishes to resemble ; yet many species^ 
in the Amazons are beautifully coloured, and many of 


^ Owing to some remarks on 
this subject, made in my work 
‘Oil the Variation of Animals 
under Domestication,* Mr. W. 

Mayers (‘ (Chinese Notes and 
Queries,* Aug. 1868, p. 123) has 
Hearched the ancient Chinese 
encyclopedias. He finds that 
gold-fiah were first reared in 
confinement during the Sung 
pynasty, which commenced 
A.i>. 960. In the year 1129 
these fishes abounded. In 


another place it is said that 
since the year 1548 there has 
been “ produetd at Hangchow a 
“ variety called the fire-fish, 
“ from its intensely red colour, 
“ It is universally admired, and 
“ there is not a household where 
“ it is not cultivated, in rivalry 
“ as to its colour^ and as a source 
“ of profit.*’ 

‘Westminster Review,* July 
1867, p. 7. 
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the carnivorous CyprinidsB in India are ornamented 
with ‘‘bright longitudinal lines of various tints.” 
Mr. M‘Clelland, in describing these fishes, goes so far 
as to suppose that “the peculiar brilliancy of their 
“ colours ” serves as “ a better mark for king-fishers, 
“ terns, and other birds which are destined to keep the 
“ number of these fishes in check ; but at the present 
day few naturalists will admit that any animal has 
been made conspicuous as an aid to its own destruc- 
tion. It is possible that certain fishes may have been 
rendered conspicuous in order to warn birds and beasts 
of prey that they were unpalatable, as explained 
when treating of caterpillars ; but it is not, I believe, 
known that any fish, at least any fresh-water fish, 
is rejected from being distasteful to fish-devouring 
animals. On the whole, the most probable view in 
regard to the fishes, of which both sexes are brilliantly 
coloured, is that their colours were acquired by the 
males as "a sexual ornament, and were transferred 
equally, or nearly so, to the other sex. 

We have now to consider whether, when the male 
( differs in a marked manner from the female in colour 
or in other ornaments, he alone has been modified, the 
variations being inherited by his male offspring alone ; 
or whether the female has been specially modified and 
rendered inconspicuous for the sake of protection, such 
modifications being inherited only by the females. It 
is impossible to doubt that colour has been gained by 
. many fishes as a protection : no one can examine the 
speckled upper surface of a fiounder, and overlook its 
resemblance to the sandy bed of the sea on which it 

‘Indian Cyprinida3,* by Mr. M‘Clelland, ‘Asiatic Researche^i 
Yol. xix. part ii. 1839, p. 2^, 
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lives. Certain fishes, moreover, can throngh the action 
of the nervous system change their colours in adapta- 
tion to surrounding objects, and that within a short 
time.®* One of the most striking instances ever 
recorded of an animal being protected by its coi jur (as 
lar as it can be judged of in preserved specimens), as 
well as by its form, is that given by Dr. Q-iinther of a 
pipe-nsli, which, with its reddish streaming filaments, 
is hardly distinguishable from the sea- weed to which it 
clings with its prehensile tail. But the question now 
under consideration is whether the females alone have 
been modified for this object. We can see that one sex 
will not be modified through natural selection for the 
sake of protection more than the other, supposing both 
to vary, unless one sex is exposed for a longer period to 
danger, or has less power of escaping from such danger 
than the other ; and it does not appear that with fishes 
the sexes differ in these respects. As far as there is 
any difi’erence, the males, from being generally smaller 
and from wandering more about, are exposed to greater 
(larger than the females; and yet, when the sexes 
diiier, the males are almost always the more con-^ 
spicuously coloured. The ova are fertilised immedi- 
ately after being deposited ; and when this process 
lasts for several days, as in the case of the salmon,®* 
the female, during the whole time, is attended by the 
male. After the ova are fertilised they are, in most 
cases, left unprotected by both parents, so that the 
males and females, as far as oviposition is concerned, 
fire equally exposed to danger, and both are equally 

G. Pouchet, L’Institut. 327, pi. xiv. an(i xv. 

1, 1871, p. 131. 34 Yarrell, ‘ British Fishes/ 

‘ Proc. Zoolog. Soc,* 1865, p. vol. ii. p. 3 1, 
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important for the production of fertile ova; conse- 
qnently the more or less brightly-coloured individuals 
of either sex would be equally liable to be destroyed or 
preserved, and both would have an e^ual influence on 
the colours of their offspring. 

Certain fishes, belonging to several families, make 
nests, and some of them take care of their young when 
hatched. Both sexes of the bright coloured Grenilahrus 
massa and melops work together in building their nests 
with sea-weed, shells, &c.^® But the males of certain 
fishes do all the work, and afterwards take exclusive 
charge of the young. This is the case with the dull- 
coloured gobies,^® in which the sexes are not known to 
difi‘er in colour, and likewise with the sticklebacks 
(Gasterosteus), in which the males become brilliantly 
coloured during the spawning season. The male of the 
smooth-tailed stickleback ((?. leiurus) performs the 
duties of a nurse with exemplary care and vigilance 
during a long time, and is continually employed in 
gently leading back the young to the nest, when they 
stray too far. He courageously drives away all enemies 
including the females of his own species. It would 
indeed be no small relief to the male, if the female, 
after depositing her eggs, were immediately devoured 
by some enemy, for he is forced incessantly to drive 
her from the nest.*'*^ 

The males of certain other fishes inhabiting South 
America and Ceylon, belonging to two distinct Orders, 

^ According to the obsorva- See Mr. Warington’e mc'Ht 

tions of M- Gerbe; see Giin- interesting description of the 
ther’s ‘ Becord of Zoolog. Litera- habits of the Gasterosteus leiurus 
ture,’ 1865, p. 194. in ‘ Annals and Mag. of Nat, 

^ Cuvier, ‘ R^gue Animal,’ Hist.’ November 1865. 
vol. ii. 1829, p. 242, 
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have the extraordinary habit of hatching within their 
mouths, or branchial cavities, the eggs laid by the* 
females.^® I am informed by Professor Agassiz that 
the males of the Amazonian species which follow this 
habit, “not only are generally brighter th n the 
“ females, but the difference is greater at the spawning- 
“ season than at any other time/’ The species of Geo- 
phagus act in the same manner ; and in this genus, a 
coRspicuoub protuberance becomes developed on the 
forehead of the males during the breeding-season. 
With the various species of Chromids, as Professor 
Agassiz likewise informs me, sexual differences in 
colour may be observed, “ whether they lay their eggs 
“ in the water among aquatic plants, or deposit them in 
“holes, leaving them to come out without further care, 
“or build shallow nests in the river mud, over which 
“ they sit, as our Pomotis does. It ought also to be 
“ observed that these sitters are among the brightest 
“ species in their respective families ; for instance, 

“ Hygrogonus is bright green, with large black ocelli, 

“ encircled with the most brilliant red.” Whether 
wila all the species of Chromids it is the male alone 
which sit^^ on the eggs is not known. It is, however* 
manifest that the fact of the eggs being protected 
or unprotected by the parents, has had little or no 
influence on the differences in colour between the 
sexes. It is further manifest, in all the cases in which 
the males take exclusive charge of the nests and young, 
that the destruction of the brighter-coloured males 
would be far more influential on the character of the 

Pro!'. Wyman, in ‘ Proc. Phys.* Nov. 1,1866, p. 78. Dr. 
Boston Soc. of Nat. Hist.’ Sept. GUiither has likewise described 

1857. Also Prof. Turner, other cases, 
lu ‘Journal of Anatomy and ^ ^ 
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race, than the destruction of the brighter-coloured 
females ; for the death of the male during the period of 
incubation or nursing would entail the death of the 
young, so that they could not inherit his peculiarities ; 
yet, in many of these very cases the males are more 
conspicuously coloured than the females. 

In most of the Lophobraiichii (Pipe-fish, Hippo- 
campi, &c.) the males have either marsupial sacks or 
hemispherical depressions on the abdomen, in which 
the ova laid by the female are hatched. The males 
also shew great attachment to their young.^® The 
sexes do not commonly difier much in colour ; but Dr. 
Gunther believes that the male Hippocampi are rather 
brighter than the females. The genus Solenostoma, 
however, offers a curious exceptional case,^® for the 
female is much more vividly-coloured and spotted than 
the male, and she alone has a marsupial sack and 
hatches the eggs ; so that the female of Solenostoma 
differs from all the other Lophobranchii in this latter 
respect, and from almost all other fishes, in being more 
brightly-coloured than the male. It is improbable 
fthat this remarkable double inversion of character in 
the female should be an accidental coincidence. As the 
males of several fishes, which take exclusive charge of 
the eggs and young, are more brightly coloured than 
the females, and as here the female Solenostoma takes 
the same charge and is brighter than the male, it 
might be argued that the conspicuous colours of that 
sex which is the more important of the two for tlie 

Yarrell, ‘Hist, of British ‘The Fishes of Zanzibar,’ by 
Fishes,’ vol. ii. 1836, pp. 329, Col. Playfair, 1866, p. 137, has 
338. re-examined the specimens, and 

^ Dr. Gtlnther, since publish- has given me the above informa- 
Ug an account of this species in tion. 
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welfare of the offspring, must be in some mannei; 
protective. But from the lar^e }jumber of Ashes, of 
which the males are either permanently or periodically 
brighter than the females, but whose life is n'^t at all 
more important for the welfare of the species than that 
of the female, this view can hardly be maintained. 
When we treat of birds we shall meet with analogous 
cases, where there has been a comjpleie inversion of the 
usual attributes of the two sexes, and we shall then 
give what appears to be the probable explanation, 
namely, that the males have selected the more attrac- 
tive females, instead of the latter having selected, in 
accordance with the usual rule throughout the animal 
kingdom, the more attractive males. 

On the whole we may conclude, that with most fishes, 
in wh^ch the sexes differ in colour or in other orna- 
mental characters, the males originally varied, with 
their variations transmitted to the same sex, and 
accumulated through sexual selection by attracting 
or exciting the females. In many cases, however, such 
chacacters have been transferred, either partially or com- 
pletely, to the females. In other cases, again, both sexes ^ 
nave been coloured alike for the sake of protection ; but 
in no instance does it appear that the female alone has 
had her colours or other characters specially modified 
for this latter purpose. 

The last point which need be noticed is that fishes 
are known to make various noises, some of which are 
described as being musical. Dr. Dufosse, who has 
especially attended to this subject, says that the 
Bounds are voluntarily produced in several ways by 
different fishes : ; by the friction of the pharyngeal bones 
- by the vibration of certain muscles attached to the 
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Bwim-bladder, which serves as a resounding board — and 
by the vibration of the intrinsic muscles of the swim- 
bladder. By this latter means the Trigla produces 
pure and long-drawn sounds which range over nearly 
an octave. But the most interesting case for us is 
that of two species of Ophidium, in which the males alone 
are provided with a sound-producing apparatus, con- 
sisting^of small movable bones, with proper muscles, in 
connection with the swim-bladder.'*^ The drumming 
of the Umbrinas in the European seas is said to be 
audible from a depth of twenty fathoms ; and the 
fishermen of Eochelle assert “ that the males alone 
‘‘ make the noise daring the spawning-time ; and that 
“ it is possible by imitating it, to take them without 
“ bait.” From this statement, and more especially 
from the case of Ophidium, it is almost certain that in 
this, the lowest class of the Vertebrata, as with so many 
insects and spiders, sound-producing instruments have, 
at least in some cases, been developed through sexual 
selection, as a means for bringing the sexes together. 


Amphibians. 


Urodela . — I will begin with the tailed amphibians. 
The sexes of salamanders or newts often difi‘er much 
both in colour and structure. In some species pre- 
hensile claws are developed on the fore-legs of the 


‘ Comptes Rendus.’ Tom. 
xlvi. 1858, p. 353. Tom. xlvii. 
T858, j). yil). Tom. liv. 1862, 
p. 393. Tlui nuiBo made by the 
Umbrinas (Scixna aquUd)^ is 
said by some authors to be 
more like that o(‘ a flute or 
organ, than drumming : Dr. 


Zoutoveen, in the Dutch trans- 
lation of this work (voL ii., p- 
36), gives some further particu- 
lars on the Bounds made ny 
fishes. 

The Rev. 0. Kingsley, hi 
* Nature,* May 1870, p. 10. 
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males during the breeding-season : and at this season 
in the male Triton palmipes the hind-feet are provided 
with a swimming- web, which is almost completely 
absorbed during the winter; so that their fe t then 
resemble those of the female/"* This strnctnre no 
donbt aids the male in his eager search and pursuit of 
the female. Whilst courting her he rapidly pbrates 
the end of his tail. With our common newts (Triton 
pudctatm and cristatus) a deep, much indented crest is 



F g. 32, Triton crlstatna (half natural site, from Roll's ‘British Roptlles 
Upper figure, male during Ihe breeding season ; lower figure, temal''. 


developed along the back and tail of the male during 
the breeding-season, which disappears during the 
winter. Mr. St. Greorge IVIivart informs me that it is 
not furnished with muscles, and therefore cannot he 
used for locomotion. As during the season of courtship 
it becomes edged with bright colours, there can hardly 
be a doubt that it is a masculine ornament. In many 
species the body presents strongly contrasted, though 

** Bell, ‘ History of British Reptiles,* 2iid edit. 1849, pp, 166-169. 
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Frogs and toads offer one interesting sexual differ- 
ence, namely, in me musical powers possessed by the 
males ; but to speak of music, when applied to the 
discordant and overwhelming sounds emitted by male 
bull-frogs and some other species, seems, according 
to our taste, a singularly inappropriate expression. 
Nevertheless, certain frogs sing in a decidedly pleasing 
manner. Near Rio Janeiro I used often to sit in the 
evening to listen to a number of little Hylm, perched 
on blades of grass close to the water, which sent forth 
sweet chirping notes in harmony. The various sounds 
are emitted chiefly by the males during the breeding- 
season, as in the case of the croaking of our common 
frog.'*® In accordance with this fact the vocal organs 
of the males are more highly-developed than those of 
the females. In some genera the males alone are 
provided with sacs which open into the larynx.'*® For 
instance, in the edible frog {Bana esculenta) “ the sacs 
are peculiar to the males, and become, when filled 
‘‘with air in the act of croaking, large globular 
“ bladders, standing out one on each side of the head, 
< near the corners of the mouth.” The croak of the 
male is thus rendered exceedingly powerful; whilst 
that of the female is only a slight groaning noise.^” 
In the several genera of the family the vocal organs 
differ considerably in structure, and their development 
in all cases may be attributed to sexual selection. 

Bell. ‘ History of British Cyclop, of Anat. and Phys.’ vol 
Reptiles,’ 1849, p. 98. iv. p. 1503. 

^ J. Bishop, in ‘Todd’s Bell, Ibid. pp. 112^114. 
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Keptiles. 

Chelonia , — Tortoises and turtles do not offer well- 
inarted sexual differences. In some species, tL. tale of 
the male is longer than that of the female. In some, 
the plastron or lower surface of the shell of the male 
is slightly concave in relation to the back of the 
female. The male of the mud-turtle of the United 
States {Chrysemys picta) has claws on its front feet 
twice as long as those of the female; and these are 
used when the sexes unite.*^' With the huge tortoise 
of the Galapagos Islands {Testudo nigra) the males are 
said to grow to a larger size than the females : during 
the pairing-season, and at no other time, the male 
utters a hoarse bellowing noise, which can be heard 
at the distance of more than a hundred yards ; the 
female, on the other hand, never uses her voice.*^^ 

With the Testudo elegans of India, it is said “ that the 
combats of the males may be heard at some distance, 
f^.om the noise they produce in butting against each 
‘ 0 lior.” S3 

Grocodilia . — The sexes apparently do not differ ii? 
colour; nor do I know that the males fight together, 
though this is probable, for some kinds make a pro- 
digious display before the females. Bartram de- 
scribes the male alligator as striving to win the female 
hy Bplashing and roaring in the midst of a lagoon, 
swollen to an extent ready to burst, with its head 
tail lifted up, he springs or twirls round on the 

Mr. C. J. Maynard, ‘ The the “ Beagle,” ’ 1845, p. 384. 
-iniercian Naturalist,’ Dec. Dr. Giinther, ‘Keptiles of 

]>. 556. British India,’ 1864, p. 7. 

See iny ‘Journal of Be- ‘ Travels through Carolina,* 

^^carcbes during the Voyage of &c., 1791, p. 128. 
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“ surface of the water, like an Indian chief rehearsing 
his feats of war.*' During the season of loye, a musky 
odour is emitted by the snbmaxiliary glands of the 
crocodile, and pervades their haunts.®® 

Ophidia, — Dr. Gunther informs me that the males 
are always smaller than the females, and generally have 
longer and slenderer tails ; but he knows of no other 
difference in external structure. In regard to colour, 
he can almost always distinguish the male from the 
female by his more strongly-pronounced tints ; thus 
the black zigzag band on th^ back of the male English 
viper is more distinctly defined than in the female. 
The difference is much plainer in the rattle-snakes of 
N. America, the male of which, as the keeper in the 
Zoological Gardens shewed me, can at once be distin- 
guished from the female by having more huid yellow 
about its whole body. In S. Africa the Bneephaltis 
capensis presents an analogous difference, for the 
female is never so fully variegated with yellow on 
“ the sides as the male.’' ®® The male of the Indian 
Dipsas cynodon, on the other hand, is blackish-brown, 
with the belly partly black, whilst the female is reddish 
or yellowish-olive, with the belly either uniform yellow- 
ish or marbled with black. In the Tragops dispar of 
the same country the male is bright green, and the 
female bronze-coloured.®^ No doubt the colours of somo 
snakes are protective, as shewn by the green tints of 
tree-snakes, and the various mottled shades of the 
species which live in sandy places ; but it is doubtful 
whether the colours of many kinds, for instance of the 

“ Owen, * Anatomy of Verte- pL x. 
bratea,* vol. i. 1866, p. 615. Dr. A. Giinther, * Eeptiles 

“ Sir Andrew Smith, * Zoolog. of British India,* Kay Soo. 1864, 
of S. Africa : Reptilia,* 1849, pp. 304, 308. 
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common English snake and viper, serve to conceal 
them ; and this is still more donbtfnl with the manjr 
foreign species which are oolotired with extreme 
elegance. TI13 colours of certain species are very 
different in the adult and* young states.®® 

During the breeding-season the anal scent-glands of 
snakes are in active function;®* and so it is with the 
same glands in lizards, and as we have seen with the 
submaxiliary glands of crocodiles. As the males of 
most animals search for the females, these odoriferous 
glands probably serve to excite or charm the female, 
rather than to guide her to the spot where the male 
may bo found. Male snakes, though appearing so 
sluggish, are amorous ; for many have been observed 
crowding round the same female, and even round her 
dead body. They are not known to fight together from 
rivalry. Their intellectual powers are higher than 
might have been anticipated. In the Zoological Gardens 
they soon learn not to strike at the iron bar with which 
their cages are cleaned ; and Dr. Keen of Philadelphia 
informs mo that some snakes which he kept learned after 
f nr or five times to avoid a noose, with which they were 
at first easily caught. An excellent observer in Ceylon, 
Mr. E. Layard, saw®® a cobra thrust its head through a 
narrow bole and swallow a toad. “ With this encum- 
“ branco he could not withdraw himself ; finding this, 
‘‘ he reluctantly disgorged the precious morsel, which 
“ began to move off ; this was too much for snake 
‘‘philosophy to bear, and the toad was again seized, 
“and again was the snake, after violent efforts to 

^ Dr. Stoliczka, ‘ Joixrnal of brates,’ vol. i. 1866, p. 615. 
Asiatic Soc. of Bengal,’ vol. ‘Hambies in Ceylon,' in 

1870, pp, 205, 211. ‘ Anuals and Mag. of Mat. Hist.’ 

Owen, ‘ Anatomy of Yerte- 2nd series, vol. ix. 1852, p. 333 
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“ escape, compelled to part with its prey. This time, 

however, a lesson had been learnt, and the toad was 
‘‘ seized by one leg withdrawn, and then swallowed in 
‘‘ triumph.” ^ 

The keeper in the Zoological Gardens is positive 
that certain snakes, for instance Crotalus and Python, 
distinguish him from all other persons. Cobras kept 
together in the same cage apparently feel some attach* 
ment towards each other.®^ 

It does not, however, follow because snakes have 
some reasoning power, strong passions and mutual 
affection, that they should likewise be endowed with 
sufficient taste to admire brilliant colours in their 
partners, so as to lead to the adornment of the species 
through sexual selection. Nevertheless, it is difficult 
to account in any other manner for the extreme beauty 
of certain species ; for instance, of the coral-snakes of 
S. America, which are of a ricli red with black and 
yellow transverse bands. I well remember how much 
surprise I felt at the beauty of the first coral- snake 
which I saw gliding across a path in Brazil. Snakes 
foloured in this peculiar manner, as Mr. Wallace states 
on the authority of Dr. Gunther,®^ are found nowhere 
else in the world except in S. America, and here no 
less than four genera occur. One of these, Elaps, is 
venomous ; a second and widely-distinct genus is 
doubtfully venomous, and the two others are quite 
harmless. The species belonging to these distinct 
genera inhabit the same districts, and are so like each 
other that no one ‘‘ but a naturalist would distinguish 
“ the harmless from the poisonous kinds.” Hence, as 

^ Dr. Gtinther, ‘Reptiles of ‘ Westminster Review, 

British India,’ 1864, p. 840 July 1st, 1867, p. 32. 
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Mr. liVallace believes, the innocuous kinds liave 
probably acquired their colours as a protection, on the 
principle of imitation ; for they would naturally be 
thought dpugerous by their enemies. Tho cause, 
however, of the bright colours of the venomous Elaps 
remains to be explained, and this may perhaps be 
sexual selection. 

Snakes produce other sounds besides hissing. The 
deadly Echis carinata has on its sides some oblique 
rows of scales of a peculiar structure with serrated 
edges ; and when this snake is excited these scales are 
rubbed against each other, which produces “ a curious 
prolonged, almost hissing sound.” With respect 
to the rattling of the rattle-snake, we have at last 
some definite information : for Professor Aughey 
states,®^ that on two occasions, being himself unseen, 
he watched from a little distance a rattle-snake coiled 
up with head erect, which continued to rattle at short 
intervals for half an hour : and at last he saw another 
snake approach, and when they met they paired. 
H nee he is satisfied that one of the uses of the rattle 
is to bring the sexes together. Unfortunately he di^ 
not ascertain whether it was the male or the female 
which remained stationary and called for the other. 
But it by no means follows from the above fact that 
the rattle may not be of use to these snakes in other 
ways, as a warning to animals which would otherwise 
attack them. Nor can I quite disbelieve the several 
accounts which have appeared of their . thus paralysing 
their prey with fear. Some other snakes also make a 
distinct noise by rapidly vibrating their tails against 

, Anderson, ‘Proc. Zoolog. ^ ‘ 1'he American Katuralist,’ 
Soc.’ 1871, p, 196. 1873, p. 85. 
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the surrounding stalks of plants;^ and I have myself 
heard this in the case of a Trigonocephalus in S. 
America. 

Laceriilia , — The males of some, probably of many 
kinds of lizards, fight together from rivalry. Thus the 
arboreal Anolis cristateUus of S. America is extremely 
pugnacious : “ During the spring and early part of the 
‘‘summer, two adult males rarely meet without a 
“ contest. On first seeing one another, they nod their 
“heads up and down three or four times, and at the 
“ same time expanding the frill or pouch beneath the 
“ throat ; their eyes glisten with rage, and after 
“ waving their tails from side to side for a few seconds, 
“ as if to gather energy, they dart at each other 
“ furiously, rolling over and over, and holding firmly 
“ with their teeth. The conflict generally ends in one 
“of the combatants losing his tail, which is often 
“ devoured by the victor.’' The male of this species is 
considerably larger than the female ; and this, as far 
as Dr. Gunther has been able to ascertain, is the 
general rule with lizards of all kinds. The male 
ilone of the Gyrtodactylus ruUdus of the Andaman 
Islands possesses pre-anal pores; and these pores, 
judging from analogy, probably serve to emit an 
odour.®® 

The sexes often difier greatly in various external 
characters. The male of the above-mentioned Anolis 
is furnished with a crest which runs along the back 
and tail, and can be erected at pleasure ; but of this 
crest the female does not exhibit a trace. In the 

“ Mr. N.L. Austen kept these Stoliezka, ‘ Journal of 

animals alive for a considerable Asiatic Soc. of Bengal,* voL 
time ; see ‘ Land and Water,* xxxiv. 1870, p, 166. t 

July 1867, p. 9. 
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Indian Cophotis'eeylanica^ the female has a Jorsal crests 
though much less developed than in the mala ; and so 
it is, as Dr. Gunther informs me, with the females of 
many Iguaras, Chameleons, and other lizarda Tn some 
species, however, the crest is equally developed in both 
sexes, as in the Iguana iuberculata. In the genus 
Sitana, the males alone are furnished with a large 
thioat-pouch (fig. 33), which can be folded up like k 
fan, and is coloured blue, black, and red ; but these 
splendid colours are exhibited only during the pairing- 
season. The female does not possess even a rudiment 


of this appendage. In the 
Anolis cristatellus^ accord- 
ing to Mr. Austen, the 
throat pouch, which is 
bright red marbled 'with 
yellow, is present in the 
female, though in a rudi- 
mental condition. Again, 
in certain other lizards, 
bo' h sexes are equally 
w dl provided with throat 



Fjg. 33. Sitaiia minor. Male vslth the 
giilar poucli expanded (from Gilulher's 
* Keptiles of India '), 

f 


pouches. Here we see with species belonging to 
tlie same group, as in so many previous cases, the 


Bame character either confined to the males, or more 


largely developed in* them than in the females, or 
again equally developed in both sexes. The little 
hzards of the genus Draco, which glide through the 
air on their rib-supported parachutes, and which in 
the beauty of their colours baffle description, are 
furnished with skinny appendages to the throat like 
the wattles of gallinaceous birds.” These become 
erected when the animal is excited. They occur in 



644 THE DESCENT OF MAN. Part II 

both sexes, but are best developed wheu the male 
arrives at maturity, at which age the middle appendage 
is sometimes twice as long as the head. Most of the 
species likewise have a low crest running along the 
neck; and this is much more developed in the full- 
grown males than in the females or young males.®^ 

A Chinese species is said to live in pairs during the 
spring ; and if one is caught, the other falls from the 
tree to the ground, and allows itself to be captured 
‘^with impunity,” - I presume 
from despair. 

There are other and much 
more remarkable differences 
between the sexes of certain 
lizards. The male of Cera- 
tophora aspera bears on the 
extremity of his snout an ap- 
pendage half as long as the 
head. It is cylindrical, covered 
with scales, flexible, and ap- 

Flg. 34. Ceratophora Stoddartii. ri j* 

upp r figure, male ; lower figure, parently Capable 01 eiection : 

in the female it is quite rudi- 
mental. In a second species of the same genus a 
terminal scale forms a minute horn on the summit 
of the flexible appendage; and in a third species 
((7. Stoddartii, fig. 34) the^ whole appendage is 
converted into a horn, which is usually of a white 
colour, but assumes a purplish tint when the animal is 

All the foregoing Htatements himself, or from his magnificent 
and quotations, in regard to work on the ‘ lleptiles of Britisli 
Cophotis, Bitana and Draco, as India,’ Ray Soc. 1864, pp. 122, 
well as the following facts in 1^10, 135. 
regard to Ceratophora and Cha- Mr. Swinhoe, ‘ Proc. Zoolog. 

maaleon, are from Dr. Gunther Soc.* 1870, p. 240. 
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excited. In the adnlt male of this latter species the 
horn is half an inch in length, hut it is of quite 
minute size in the female and in the young. The>f‘ 
appendages, as Dr. Gunther has remarked tu i .e, may 




Fig. 36. Cliamasleo blftarctis. Upper figure, male ; lower figure, female. 

be compared with the combs of gallinaceous birds, and 
apparently serve as ornaments. 

In the genus Chammleon we come to the acme of 
difference between the sexes. The upper part of the 
skull of the male 0. hijwem (fig. 35), an inhabitant of 

2 N 
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Ma4agascar, is produced into two great, solid, bony 
projections, covered with scales like the rest of the 
head ; and of this wonderful modification of structure 
the female exhibits only a rudiment. Again, in 
Chamseleo Owenii (fig. 36), from the West Coast of 
Africa, the male bears on his snout and forehead three 
curious horns, of which the female has not a trace. 
These horns consist of an excrescence of bone covered 
with a smooth sheath, forming part of the general 



Fig. 36. Chaniaeleo Owenli. Upper figure, male ; lower figure, female. 

integuments of the body, so that they are identical in 
structure with those of a bull, goat, or other sheath- 
horned ruminant. Although the three horns differ so 
much in appearance from the two great prolongations 
of the skull in C. lifurcus, we can hardly doubt that 
they serve the same general purpose in the economy of 
these two animals. The first conjecture, which will 
occur to every one, is that they are used by the males 
for fighting together ; and as these animals are very 



Chap. XU. 


KEVTILES. 


547 


c|uaiTelsome/* this is probably a correct view. Mr. T,; 
W. Wood also informi me that. ho once watciied two 
individuals of 0. pumilus fighting violently on the 
branch of a cree; they flung their heads about and 
tried to bite each other ; they then rested for a time 
and afterwards continued their battle. 

With many lizards the sexes difi‘er slightly in’colour, 
tlie tints and stripes of the males being brighter 
and more distinctly defined than in the females. 
This, for instance, is the case with the above Cophotis 
and with the Acantliodactylus capensis of S. Africa. In 
a Cordylus of the latter country, the male is either 
much redder or greener than the female. In the 
Indian Calotes mgrilabris there is a still greater differ- 
ence ; the lips also of the male are black, whilst those 
of the female are green. In our common little vivipar- 
ous lizard (Zootoca vivipara) the under side of the 
body and base of the tail in the male are bright 
“ orange, spotted with black ; in the female these parts 
‘‘are pale-greyish-green without spots.’' We have 
seer that the males alone of Situna possess a throat- 
pouch ; and this is splendidly tinted with blue, black, ^ 
and red. In the Proctotretus tenuis of Chile the male 
alone is marked with spots of blue, green, and coppery- 
red.^^ In many cases the males retain the same colours 
throughout the year, but in others they become much 
brighter during tli§ breeding-season ; I may give as an 

1>. Bucholz, ‘ Monatsbe- Bell, p. 8. For the Lizards of 

richt K. Preuss. Akad.* Jan. S. Africa, see ‘Zoology of S. 

P* 78. Africa : Keptiles,’ by Sir Andrew 

Bell, < History of British Smith, pi. 25 and 39. For the 
heptiles,* 2nd edit. 1849, p. 40. Indian Calotes, see * Rutiles of 
For Proctotretus see ‘ Zoo- British India,* by Dr. Gtlnther, 
of the Voyage of the p. 143, 

Beagle”: Reptiles,* by JUr, 
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additional instance the Oaiotes maria^ which at this 
season has a bright red nead, the rest of the body 
being green.*^^ 

Both sexes of many species are beautifully coloured 
exactly alike ; and there is no reason to suppose that 
such colours are protective. No doubt with the bright 
green kinds which live in the midst of vegetation, this 
colour serves to conceal them ; and in N. Patagonia I 
saw a lizard {Proctotretus mvlhmaculatus) which, when 
frightened, flattened its body, closed its eyes, and then 
from its mottled tints was hardly distinguishable from 
the surrounding sand. But the bright colours with 
which so many lizards are ornamented, as well as their 
various curious appendages, were probably acquired by 
the males as an attraction, and then transmitted either 
to their male offspring alone, or to both sexes. Sexual 
selection, indeed, seems to have played almost as im- 
portant a part with reptiles as with birds; and the 
less conspicuous colours of the females in comparison 
with the males cannot be accounted for, as Mr. Wallace 
believes to be the case with birds, by the greater 
^ exposure of the females to danger during incubation. 

Gunther in ‘ Troc. Zoolog. Soc.’ 1870, p. 778, witli a coloured 
Qgure. 
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CHAPTER Xin. 

Sboondaby Sexual Chaeactees of Bieds. 

Sexual differences — Law of battle — Special weapons — Vocal organs 
— Instrumental music — Love-antics and dances — Decorations, 
permanent and seasonal — Double and single annual moults — 
Display of ornaments by the males. 

Secondary sexual characters are more diversified and 
conspicuous in birds, though not perhaps entailing 
more important changes of structure, than in any other 
class of animals. I shall, therefore, treat the subject 
at considerable length. Male birds sometimes, though 
rarely, possess special weapons for fighting with each 
other. They charm the female by vocal or instru- 
meutal music of the most varied kinds. They are 
ornamented by all sorts of combs, wattles, protuber-t 
ances, horns, air-distended sacks, top-knots, naked 
shafts, plumes and lengthened feathers gracefully 
springing from all parts of the body. The beak and 
naked skin about the head, and the feathers, are often 
gorgeously coloured. The males sometimes pay their 
court by dancing, or by fantastic antics performed either 
on the ground or in the air. In one instance, at least, 
the male emits a musky odour, which we may suppose 
serves to charm or excite the female ; for that excellent 
observer, Mr. Bamsay,^ says of the Australian musk-duck 

voL (new series), 1867, p. 414, 
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{Biziura lohata) that ‘‘ the smell which the male emits 
‘‘ during the summer months is confined to that sex, 
** and in some individuals is retained throughout the 
“year; I have never, even in the breeding-season, 
“ shot a female which had any smell of musk.” So 
powerful is this odour during the pairing-season, that 
it can be detected long before the bird can be seen.^ 
On the whole, birds appear to be the most eesthetic of 
all animals, excepting of course man, and they have 
nearly the same taste for the beautiful as we have. 
This is shewn by our enjoyment of the singing of 
birds, and by our women, both civilised and savage, 
decking their heads with borrowed plumes, and using 
gems which are hardly more brilliantly coloured than 
the naked skin and wattles of certain birds. In man, 
however, when cultivated, the sense of beauty is 
manifestly a far more complex feeling, and is associated 
with various intellectual ideas. 

Before treating of thesexual characters with which we 
are here more particularly concerned, I may just allude 
to certain differences between the sexes which appa- 
rently depend on difierences in their habits of life ; for 
such cases, though common in the lower, are rare in the 
higher classes. Two humming-birds belonging to the 
genus Eustephanus, which inhabit the island of Juan 
Fernandez, were long thought to be specifically 
distinct, but are now known, as Mr. Grould informs me, 
to be the male and female of the same species, and 
they difier slightly in the form of the beak. In 
another genus of humming-birds {Qrijpus)^ the beak of 
the male is serrated along the margin and hooked at 

* Gould, ‘Handbook to the Birds of Australia,* 1866, voL ii. 
p. 38l % 
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the extremity, thus differing much from that of tlje 
female. In the Neomorpha of Njpw Zealand,, there is, 
as we haver seen, a still wider difference in the form of 
the beak 'n relation to the manner of ff-^ding of 
the two sexes. Something of the same kind has been 
observed with the goldfinch (Oarduelis elsgans), for 1 
am assured by Mr. J. Jenner Weir that the bird- 
catchers ^an distinguish the males by their slightly 
longer beaks. The flocks of males are often found 
feeding on the seeds of the teazle (Dipsacus), which they 
can reach with their elongated beaks, whilst the females 
more commonly feed on the seeds of the betony or 
Scrophularia. With a slight difference of this kind 
as a foundation, we can see how the beaks of the two 
sexes might be made to differ greatly through natural 
selection. In some of the above cases, however, it is 
possible that the beaks of the males may have been 
first modified in relation to their contests with other 
males ; and that this afterwards led to slightly changed 
habits of life. 

Law of Battle , — Almost all male birds are extremely 
pugnacious, using their beaks, wings, and legs for fight- 
ing together. We see this every spring with our robins 
and sparrows. The smallest of all birds, namely the 
humming-bird, is one of the most quarrelsome. Mr. 
Gosse^ describes a ba ttle in which a pair seized hold of 
each other’s beaks, and whirled round and round, till 
they almost fell to the ground ; and M. Montes de Oca, 
in speaking of another genus of humming-bird, says that 
two males rarely meet without a fierce aerial encounter : 

® Quoted by Mr, Gould, ‘ Introduction to the Trochilidae,* 18G1, 

►v on tf 7 w 
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when kept in cages their fighting has mostly ended 
“in the splitting of the tongue of one of the two, 
“ which then surely dies from being unable to feed.” * 
With Waders, the males of the common water-hen 
(OalUnula chloropus) “ when pairing, fight violently for 
“ the females : they stand nearly upright in the water 
“and strike with their feet.” Two were seen to be 
thus engaged for half an hour, until one got hold of 
the head of the other, which would have been killed 
had not the observer interfered ; the female all the time 
looking on as a quiet spectator.® Mr. Blyth informs me 
that the males of an allied bird (Oallierex cristatus) 
are a third larger than the females, and are so pugna- 
cious during the breeding-season that they are kept by 
the natives of Eastern Bengal for the sake of fight- 
ing. Various other birds are kept in India for the 
same purpose, for instance, the bulbuls (Pyenonotus 
hwmorrhous) which “ fight with great spirit.” ® 

The polygamous ruflf {Machetes pugnax, fig. 37) is 
notorious for his extreme pugnacity ; and in the spring, 
the males, which are considerably larger than the 
females, congregate day after day at a particular spot, 
where the females propose to lay their eggs. The 
fowlers discover these spots by the turf being trampled 
somewhat bare. Here they fight very much like game- 
cocks, seizing each other with their beaks and striking 
with their wings. The great ruff of feathers round 
the neck is then erected, and according to Col. Montagu 
“sweeps the ground as a shield to defend the more 
tender parts ; ” and this is the only instance known to 
me in the case of birds of any structure serving as a 

* Gould, ibid. p. 62. p. 327. 

* W. Thompson, * Nat. Hist, • Jordon, ‘ Birds of India,' 

of Ireland : Birds,’ voL ii. 1850, 1863, j^ol. ii. p. 96. 
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Fiff. 37. The Euff or Machetes pugnax (from Brehm’i ‘Thierleben •), 
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kill each other ; but Montagu observed that their 
pugnacity becomes greater during the spring, when the 
long feathers on their necks are fully developed ; and 
at this period the least movement by any one bird 
provokes a general battle.'^ Of the pugnacity of web- 
footed birds, two instances will sufldee : in Guiana 

bloody fights occur during the breeding-season 
“between the males of the wild musk-duc"k {Cairina 
“ moseliata ) ; and where these fights have occurred the 
“ river is covered for some distance with feathers.” ® 
Birds which seem ill-adapted for fighting engage in 
fierce conflicts ; thus the stronger males of the pelican 
drive away the weaker ones, snapping with their huge 
beaks and giving heavy blows with their wings. Male 
snipe fight together, “ tugging and pushing each other 
“ with their bills in the most curious manner imagin- 
“ able.” Some few birds are believed never to fight; 
this is the case, according to Audubon, with one of 
the woodpeckers of the United States (Picu sauratus), 
although “ the hens are followed by even half a dozen 
“ of their gay suitors.” ® 

' The males of many birds are larger than the females, 
and this no doubt is the result of the advantage gained 
by the larger and stronger males over their rivals 
during many generations. The difference in size 
between the two sexes is carried to an extreme point 
in several Australian species ; thus the male musk- 
duck (Biziura), and the male Cinclorampftus crurah^ 
(allied to our pipits) are by measurement actually 

’ Macgillivray, ‘ Hist. Brit. voL xiii. 1843, p. 31. 

Birds,’ vol. iv. 1852, pp. 177- ® ‘ Omitbologicai Biography/ 

181. voi. i. p. 191. For pelicans and 

* Sir R. Schornburgk, in snipes, see vol. iii. pp. 138, 477. 

‘ Joui nal of R. Gteograph. Soc/ ^ 
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twice as large as their respective females.^® With 
many other birds the femalefi are larget than the 
males ; and, afi formerly remarked, the explanation 
often given, namely, that the females have mu^t of the 
work in feeding their young, will not suffice. Tn some 
few cases, as we shall hereafter see, the females 
apparently have acquired their greater size and 
strength for the sake of conquering other females and 
obtaining possession of the males. 

The males of many gallinaceous birds, especially of 
the polygamous kinds, are furnished with special 
weapons for fighting with their rivals, namely spurs, 
which can be used -with fearful effect. It has been 
recorded by a trustworthy writer that in Derbyshire 
a kite struck at a game-hen accompanied by her 
chickens, when the cock rushed to the rescue, and 
drove his spur right through the eye and skull of the 
aggressor. The spur was with difficulty drawn from 
the skull, and as the kite, though dead, retained his 
gi asp, the two birds were firmly locked together ; but 
the cock when disentangled was very little injured. 
The invincible courage of the game-cock is notorious*: 
a gentleman who long ago witnessed the brutal scene, 
told me that a bird had both its legs broken by some 
accident in the cockpit, and the owner laid a wager 
that if the legs could be spliced so that the bird could 
stand upright, he would continue fighting. This was 
effected on the spot, and the bird fought with un- 
daunted courage until he received his death-stroke. In 
t^eylon a closely allied, wild species, the Gallus Stanleyi, 

Gould, * Handbook of Birds “ Mr. Hewitt in the ‘ Poultry 
?} -^^‘stralia,* vol. L p. 395; vol. Book by Tegetmeier,* 1866, p. 

'^•P-383. ^ 137. . 
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is known to fight desperately ‘‘in defence of his 
“ seraglio/' so that one of the combatants is frequently 
found dead.^^ An Indian partridge {Ortygomis gularis)^ 
the male of which is furnished with strong and sharp 
spurs, is so quarrelsome “ that the scars of former 
“ fights disfigure the breast of almost every bird you 
“kill.” 

The males of almost all gallinaceous birds, even 
those which are not furnished with spurs, engage 
during the breeding-season in fierce conflicts. The 
Capercailzie and Black-cock {Tetrao urog alius and T. 
tetrix), which are both polygamists, have regular 
appointed places, where during many weeks they 
congregate in numbers to fight together and to display 
their charms before the females. Dr. W. Kr^valevsky 
informs me that in Eussia he has seen the snow all 
bloody on the arenas where the capercailzie have 
fought ; and the black-cocks “ make the feathers fly in 
“ every direction,” when several “ engage in a battle 
“ royal.” The elder Brehm gives a curious account of 
the Balz, as the love-dances and love-songs of tlie 
•■Black-cock are called in Germany. The bird utters 
almost continuously the strangest noises : “ he holds 
“ his tail up and spreads it out like a fan, he lifts up 
“ his head and neck with all the feathers erect, and 
“ stretches his wings from the body. Then he takes a 
“few jumps in different directions, sometimes in a 
“ circle, and presses the under part of his beak so hard 
“ against the ground that the chin feathers are rubbed 
“ off*. During these movements he beats his wings and 

“ Layard, ‘Annftls and Mag, “ Jcrdon, ‘Birda of India,* 
of Nat Hist/ vol. xiv. 1854, p. vol. iiL p. 674:. 
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turns round and round. The more ardent he grows 
“ the more lively he becomes, until at last the bird 
“ appears like a frantic creature.^’ At such times the 
black-cocks are so absorbed that they become almost 
blind and deaf, but less so than the capercailzie : hence 
bird after bird may be shot on the same spot, or even 
caught by the hand. After performing these antics 
the males begin to fight : and the same black-cock, in 
order to prove his strength over several antagonists, 
will visit in the course of one morning several Balz- 
places, which remain the same during successive 
years.^^ 

The peacock with his long train appears more like a 
dandy than a warrior, but he sometimes engages in 
fierce contests : the Eev. W. Darwin Fox informs me 
that at some little distance from Chester two peacocks 
became so excited whilst fighting, that they flew over 
the whole city, still engaged, until they alighted on 
the top of St. John’s tower. 

The spur, in those gallinaceous birds which are thus 
p. ovided, is generally single ; but Polyplectron (see 
fig. 51, p. 98) has two or more on each leg ; and ong 
of the Blood-pheasants {lihaginis cruentui) has been 
seen with five spurs. The spurs are generally confined 
to the male, being represented by mere knobs or rudi- 
ments in the female; but the females of the Java 
peacock {Fmo muticus) and, as I am informed by Mr. 
Blyth, of the small fire-backed pheasant {Euplocamus 
erythropthalmus) possess spurs. In Galloperdix it is 
usual for the males to have two spurs, and for the 

** Brehm, ‘ Illust. Tbierleben,’ taken from L. Lloyd, * The Game 
1B67, B. iv. 8. 351. Some of Birds of Sweden,’ &c., 1867, p. 
the foregoing statements are 79. 
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females to have only one on each leg.” Hence spurs 
may be considered as a masculine structure, which has 
been occasionally more or less transferred to the 
females. Like most other secondary sexual characters, 
the spurs are highly variable, both in number and 
development, in the same species. 

Various birds have spurs on their wings. But the 
Egyptian goose {Ghenalopex mgyiitiaeus) has only “ bare 
‘‘ obtuse knobs,” and these probably shew us the first 
steps by which true spurs have been developed in 
other species. In the spur-winged goose, Plectropterus 
gambensisy the males have much larger spurs than the 
females ; and they use them, as I am informed by Mr. 
Bartlett, in fighting together, so that, in this case, the 
wing-spurs serve as sexua] weapons ; but accc^^ding to 
Livingstone, they are chiefly used in the defence of the 
young. The Palamedea (fig. 38) is armed with a pair 
of spurs on each wing ; and these are such formidable 
weapons that a single blow has been known to drive a 
dog howling away. But it does not appear that tlio 
spurs in this case, or in that of some of the spur- 
■t/inged rails, are larger in the male than in the female.” 
In certain plovers, however, the wing-spurs must be 
considered as a sexual character. Thus in the male ot 
our common peewit ( Vanellus cristatus) the tubercle on 
the shoulder of the wing becomes more prominent 
during the breeding-season, and the males fight 
together. In some species of Lobivanellus a similar 

Jerdon, ‘ Birds of India • terus, ‘ Livingstone’s Travels,’ p. 
on Ithaginis, vol. iii. p. 623 ; on 254. For Palamedea, Brehm’s 
Galloperdix, p. 541. ‘ Thierleben,’ B. iv. s. 740. See 

For the Egyptian goose, see also on this bird Azara, ‘ Voyages 
Macgillivray, ‘ British Birds,* dans TAmdrique m4rid,’ tom. iv. 
vol iv. p. 689. For Plectrop- 1809, pp. 179, 253# 
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tubercle becomes developed during tbe breeding- 
season ‘into » sliort horny spu In the iAaBiralian 



^8- 3S. Palamedea comTita (from BrebxaX abewing tlie <I<»iible vlng-spv^ ^ad tbe 
ifluneDt on the beeA. 
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L. lobatus both sexes have spurs, but these are much 
larger in the males than in the females. In an allied 
bird, the Hoplopterus armatus, the spurs do not increase 
in size during the breeding-season; but these birds 
have been seen in Egypt to fight together, in the same 
manner as our peewits, by turning suddenly in the air 
and striking sideways at each other, sometimes with fatal 
results. Thus also they drive away other enemies.^^ 
The season of love is that of battle ; but the males 
of some birds, as of the game-fowl and ruff, and even 
the young males of the wild turkey and grouse,^® are 
ready to fight whenever they meet. The presence of 
the female is the teterrinm belli causa. The Bengali 
baboos make the pretty little males of the amadavat 
{Estrelda amandava) fight together by placing three 
small cages in a row, with a female in the middle ; 
after a little time the two males are turned loose, and 
immediately a desperate battle ensues.^® When many 
males congregate at the same appointed spot and fight 
together, as in the case of grouse and various other 
birds, they are generally attended by the females,^® 


Sec, on our })ecwit, Mr. R. 
Carr in ‘ Land and W ater,’ Aug. 
8th, 18()8, p. 46. In regard 
to Lobivanellus, see Jcrdon’s 
‘ Birds of India,’ vol. iii. p. 647, 
and Q-ould’s ‘ tiandbook of Birds 
of Australia,’ vol. ii. p, 220. 
For the Holopterus, see Mr. 
Allen in the * Ibis,’ vol. v. 1863, 
p. 15G. 

“ Audubon, ‘ Omith, Bio- 
graphy,* vol. ii. p. 492; vol. i 
pp. 4-13, 

Mr, Blyth, * Land and 
Water,* 1867, p. 212. 

Richardson on Tetrao um- 


lellus ‘ Fauna Bor. Amer. : 
Birds,’ 1831, p. 343. L. Lloyd, 
‘ Game Birds of Sweden,’ 1867, 
pp. 22, 79, on the capercailzie 
and black-cock. Brehm, how- 
ever, asserts (‘ Thierleben,’ &c., 
B, iv. 8. 352) that in Germany 
the grey-hens do not generally 
attend the Balzen of the black- 
cocks, but this is an exception 
to the common rule; possibly 
the hens may lie hidden in the 
surrounding bushes, as is known 
to be the case with the gray- 
hens in Scandinavia, and with 
other species in N, America. 

% 
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which afterwards pair with the victorious comuatants. 
But in some cases the airing precedes instead of 
succeeding the combat : thus according to Audubon/®* 
several males of the Virginian goat-svi ■ er (Caprimulgm 
virginianub) “ court, in a highly entertaining manner 
“ the female, and no sooner Ijas bhe made her choice, 
‘‘ than her approved gives chase to all intruders, and 
‘‘drives them beyohd his dominions.’ Gtenerally the 
males try to drive away or kill their rivals before they 
pair. It does not, however, appear that the females 
invariably prefer the victorious males. I have indeed 
been assured by Dr. W. Kovalevsky that the female 
capercailzie sometimes steals away with a young male 
who has not dared to enter the arena with the older 
cocks, in the same manner as occasionally happens 
with the does of the red-deer in Scotland. When two 
males contend in presence of a single female, the 
victor, no doubt, commonly gains his desire ; but some 
of these battles are caused by wandering males trying 
to distract the peace of an already mated pair.^^ 

Even with the most pugnacious species it is 
probable that the pairing does not depend exclusively’ 
on the mere strength and courage of the male; for 
such males are generally decorated with various 
ornaments, which often become more brilliant during 
the breeding-season, and which are sedulously dis- 
played before the females. The males also endeavour 
to charm or excite their mates by love-notes, songs, 
and antics ; and the courtship is, in many instances, a 
prolonged affair. Hence it is not probable that the 

^ * Ornithological Biography,* iv. 1867, p. 990. Audubon, 
vol. ii. p, 276. ‘ Ornith. Biogi'aphy/ vol. li. p, 

“ Brehm, ‘ Thierleben,’ &g., B. 492, 

• 2 0 
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females are indifferent to the charms of the opposite 
sex, or that they are invariably compelled to yield to 
the victorious males. It is more probable that the 
females are excited, either before or after the conflict, 
by certain males, and thus unconsciously prefer them. 
In the case of Tetrao vmhellus, a good observer “ goes 
so far as to believe that the battles of the males “ are 
‘‘all a sham, performed to show themselves to the 
“ greatest advantage before the admiring females who 
“ assemble around ; for I have never been able to find 
“ a maimed hero, and seldom more than a broken 
“ feather.*' I shall have to recur to this subject, but I 
may here add that with the Tetrao cupido of the 
United States, about a score of males assemble at a 
particular spot, and, strutting about, make the whole 
air resound with their extraordinary noises. At the 
first answer from a female the males begin to fight 
furiously, and the weaker give way ; but then, 
according to Audubon, both the victors and vanquished 
search for the female, so that the females must either 
then exert a choice, or the battle must be renewed. 
So, again, with one of the field-starlings of the United 
States {Sturnella ludoviciana) the males engage in 
fierce conflicts, “ but at the sight of a female they all 
“ fly after her as if mad.” “ 

Vocal and instrumental music , — With birds the voice 
serves to express various emotions, such as distress, 
fear, anger, triumph, or mere happiness. It is ap- 
parently sometimes used to excite terror, as in the 

‘ Land and Water,* July ^aphy ; * on Tetrao cupidOf voL 
26tli, 1868, p. 14. ii. p. 492,; on the Sturnus, voL 

^ Audubon*! * Omitholog. Bio- ii. p. 219. 
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case of the hissing noise made by some nestlings birds. 
Audubon relates that a night-heron (Ardea nycticoraXy 
Linn.), which he kept tame, used to hide itself when a 
cat 8pjj,»roached, and then ‘‘suddenly pt^»*t up uttering 
“ one of the most frightful cries, apparently enjoying 

the cat's alarm and flight," The common domestic 
cock clucks to the hen, and the, hen to her chickens, 
when a dainty morsel is found. The hen, when she 
has laid an egg, “ repeats the same note very often, 
“ and concludes with the sixth above, which she holds 
“ for a longer time ; " and thus she expresses her joy. 
Some social birds apparently call to each other for 
aid ; and as they flit from tree to tree, the flock is kept 
together by chirp answering chirp. During the 
nocturnal migrations of geese and other water-fowl, 
sonorous clangs from the van may be heard in the 
darkness overhead, answered by clangs in the rear. 
Certain cries serve as danger signals, which, as the 
sportsman knows to his cost, are understood by the 
same species and by others. The domestic cock crows, 
and the humming-bird chirps, in triumph over a 
defeated rival. The true song, however, of most birds 
and various strange cries are chiefly uttered during 
the breeding-season, and serve as a charm, or merely 
as a call-note, to the other sex. 

Naturalists .are much divided w^th respect to the 
object of the singing of birds. Few more careful 
observers ever lived than Montagu, and he maintained 
that the “ males of song-birds and of many others do 
“not in general search for the female, but, on the 

“ ‘ Ornithological Biograph.,’ ton, ‘ Philosoph. Transact.' 1773 
vol. V. p. 601. p. 252. 

"The Hon. Daiues Barring* 
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contrary, fcheir business in the spring is to perch on 
‘^some conspicuous spot, breathing out their full and 
amorous notes, which, by instinct, the female knows, 
‘‘ and repairs to the spot to choose her mate.*' Mr. 
Jenner Weir informs me that this is certainly the 
case with the nightingale. Bechstein, who kept birds 
during his whole life, -asserts, that the female canary 
‘‘ always chooses the best singer, and that in a state of 
^‘■nature the female finch selects that male out of a 
“ hundred whose notes please her most." There can 
be no doubt that birds closely attend to each other's 
song. Mr. Weir has told me of the case of a bullfinch 
which had been taught to pipe a German waltz, and 
who was so good a performer that he cost ten guineas ; 
when this bird was first intioduced into a room 
where other birds were kept and he began to sing, all 
the others, consisting of about twenty linnets and 
canaries, ranged themselves on the nearest side of 
their cages, and listened with the greatest interest to 
the new performer. Many naturalists believe that the 
singing of birds is almost exclusively the effect of 
“ rivalry and emulation,” and not for the sake of 
charming their mates. This was the opinion of 
Daines Barrington and White of Selborne, who both 
especially attended to this subject.^® Barrington, 
however, admits that “ superiority in • song gives to 
birds an amazing ascendancy over others, as is well 
known to bird-catchers.” 

‘ Ornithological Dictiorary,’ “rally get a mate first, when 
1833, p. 476. “ they are bred in the same 

‘ Naturgeschichte der Stu- “room.” 
benvogel,’ 1840, b. 4. Mr. PhilosophicalTransactions,* 

Harrison Weir likewise writes 1773, p. 263. White’s * Natural 
to me: — “ I am informed that History of Selborne,* 1826, voL 
“ the best singing males gene* i. p. 246b 
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It is certain that there is an intense of 

rivalry between the males in their singing. Bird- 
fanciers match their birds to see which will sing 
longest ; and I v/as told by Mr. Yarrell that a first-rate 
bird will sometimes sing till he drops down almost 
dead, or according to Bechstein,®® quite dead from 
rupturing a vessel in the lungs. Whatever th^ cause 
may be, male birds, as I hear from Mr. Weir, often die 
suddenly during the season of song. That the habit 
of singing is sometimes quite independent of love is 
clear, for a sterile, hybrid canary-bird has been de- 
scribed as singing whilst viewing itself in a mirror, 
and then dashing at its own image; it likewise 
attacked with fury a female canary, when put into the 
same cage. The jealousy excited by the act of singing 
is constantly taken advantage of by bird-catchers; a 
male, in good song, is hidden and protected, whilst a 
stuffed bird, surrounded by limed twigs, is exposed to 
view. In this manner, as Mr. Weir informs me, a man 
has in the course of a single day caught fifty, and in 
one instance seventy, male chaffinches. The power and 
inclination to sing differ so greatly with birds that 
although the price of an ordinary male chaffinch is 
only sixpence, Mr. Weir saw one bird for which the 
bird-catcher asked three pounds ; the test of a really 
good singer being that it will continue to sing whilst 
the cage is swung round the owner’s head. 

That male birds should sing from emulation as well 
as for charming the female, is not at all incompatible ; 
and it might have been expected that these two habits 
would have concurred, like those of display and 

‘Naturgesch. der Stubpn* Mr. Bold, ^Zoologist,* 

vogeV 1840, s. 262. 1843-44, p. 
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pugnacity. Some anthers, however, argue that the 
song of the male cannot serve to charm the female, 
because the females of some few species, such as of 
the canary, robin, lark, and bullfinch, especially when 
in a state of widowhood, as Bechstein remarks, pour 
forth fairly melodious strains. In some of these cases 
the habit of singing may be in part attributed to the 
females having been highly fed and confined,®^ for this 
disturbs all the usual functions connected with the 
reproduction of the species. Many instances have 
already been given of the partial transference of 
secondary masculine characters to the female, so that 
it is not at all surprising that the females of some 
species should possess the power of song. It has also 
been argued, that the song of the male cannot serve as a 
charm, because the males of certain species, for instance 
of the robin, sing during the autumn.^^ But nothing 
is more common than for animals to take pleasure 
in practising whatever instinct they follow at other 
times for some real good. How often do we see birds 
which fly easily, gliding and sailing through the air 
obviously for pleasure ? The cat plays with the cap- 
tured mouse, and the cormorant with the captured 
fish. The weaver-bird (Ploceus), vfhen confined in a 
cage, amuses itself by neatly weaving blades of grass 
between the wires of its cage. Birds which habitually 
fight during the breeding-season are generally ready 
to fight at all times ; and the males of the capercailzie 
sometimes hold their Balzen or lelcs at the usual place 

” D. Barrington, ‘Phil. with the water-ouzel, see Mr. 
Transact.* 1773, p., 262. Bech- Hepburn in the ‘Zoologist,* 
stein, ‘ Stubenvbgel,* 1840, s. 4. 1845-46, p. 1068. 

® This is likewise tlie case 
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of assemblage during the autumn.^ Hence it not at 
all surprising that male bi’^ds should continue singing 
for their own amusement after the season for courtship 
is ^Yor. 

As shewn in a previous chapter, singing is to a 
certain extent an art, and is much improved by 
practice. Birds can be taught various tunes, and even 
the unmelodious sparrow has learnt to sing like a 
linnet. They acquire the song of their foster parents,*® 
and sometimes that of their neighbours.*® All the 
common songsters belong to the Order of Iiisessores, 
and their vocal organs are much more complex than 
those of most other birds ; yet it is a singular fact that 
some of the Insessores, such as ravens, crows, and 
magpies, possess the proper apparatus,*^ though they 
never sing, and do not naturally modulate their voices 
to any great extent. Hunter asserts ** that with the 
true songsters the muscles of the larynx are stronger 
in the males than in the females ; but with this slight 
exception there is no difference in the vocal organs of 
the two sexes, although the males of most species sing 
so much better and more continuously than the female^ 
It is remarkable that only small birds properly sing. 
The Australian genus Menura, however, must be 
excepted ; for the Menura Alberti, which is about the 
size of a half-grown turkey, net only mocks other 

L. Lloyd, ‘Game Birds of which naturally learnt a re- 
Sweden,’ 1867, p. 25. publican air from a ca^ed bird. 

^ Barrington, ibiA p. 264, ^ Bishop, in ‘ Todd’s Cyclop. 

Bechstein, ibid. s. 5. of Anat. and Phys.’ vol. iv. p, 

Bureau de la Malle gives a 1496. 
curious instance (‘ Ann ales des As stated by Barrington in 

Sc. Nat.’ 3rd series, Zoolog. tom. ‘Philosoph. Transact.’ 1773, p. 
X. p. 118) of some wild black- 262. 
l^ds in his garden in Parley 
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birds, but ‘‘its own whistle is exceedingly beautiful 
“ and varied.” The males congregate and form “ cor- 
rohorying places,” where they sing, raising and spread- 
ing their tails like peacocks, and drooping their 
wings.^® It is also remarkable that birds which sing well 
are rarely decorated with brilliant colours or other orna- 
ments. Of our British birds, excepting the bullfinch 
and goldfinch, the best songsters are plain-coloured. 
The kingfisher, bee-eater, roller, hoopoe, woodpeckers, 
&c., utter harsh cries ; and the brilliant birds of the 
tropics are hardly ever songsters.'*® Hence bright 
colours and the power of song seem to replace each 
other. We can perceive that if the plumage did not 
vary in brightness, or if bright colours were dangerous 
to tlie species, other means would be employed to charm 
the females ; and melody of voice offers one such means. 

In some birds the vocal organs differ greatly in the 
two sexes. In the Tetrao ciipido (fig. 39) the male has 
two bare, orange-coloured sacks, one on each side of 
the neck; and these are largely inflated when the 
male, during the breeding-season, makes his curious 
Ipdlow sound, audible at a great distance. Audubon 
proved that the sound was intimately connected with 
this apparatus (which reminds us of the air-sacks on 
each side of the mouth of certain male frogs), for he 
found that the sound was much diminished when one 
of the sacks of a tame bird was pricked, and when both 
were pricked it was altogether stopped. The female 
has “ a somewhat similar, though smaller naked space 
“of skin on the neck; but this is not capable of 

** Gould, ‘Handbook to the April 1870, p. 125. 

Birds of Australia,’ vol. i. 1865, See remarks to this effect 

pp. 308-310. See ako Mr. T. in Gould’s ‘ Introduction to the 
Wood in the ‘ Student,’ Trochilidae/ 1861, p. 22. 
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inflation.” The male of cinothor kind of ;^ronse 
(Tetrao urojfiliasian'm)^ whilst courting tlie female, has 



^ * The Sportsman and Natu- titude and habits of this bird 

ralist in Canada/ by Major W. during its courtship. He states 

Koss King, 18G6, pp. 144-146. that the ear- tufts or neck- 

Mr. T. W. Wood gives in the plumes are erected, so that they 

‘ Student * (April, 1870, p. 116) meet over the crown of the 

an excellent account of the at- head. See his drawing, fig. 39, 
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his *^bare yellow oesophagus inflated to a prodigious 
“ size, fully half as large as the body ; ’* and he then 
utters various grating, deep, hollow tones. With his 
neck-feathers erect, his wings lowered, and buzzing on 
the ground, and his long pointed tail spread out like 
a fan, he displays a variety of grotesque attitudes. 
The oesophagus of the female is not in any way 
remarkable/^ 

It seems now well made out that the great throat 
pouch of the European male bustard {Otis tarda)^ and 
of at least four other species, does not, as was formerly 
supposed, serve to hold water, but is connected with 
the utterance during the breeding-season of a peculiar 
sound resembling oak.’*'*^ A crow-like bird inhabiting 
South America {Cephalopterus ornatus, fig. 40) is called 
the umbrella-bird, from its immense top Knot, formed 
of bare white quills surmounted by dark-blue plumes, 
which it can elevate into a great dome no less than five 
inches in diameter, covering the whole head. This 
bird has on its neck a long, thin, cylindrical fleshy 
appendage, which is thickly clothed with scale-like blue 
( feathers. It probably serves in part as an ornament, 
but likewise as a resounding apparatus ; for Mr. Bates 
found that it is connected with an unusual develop- 
“ment of the trachea and vocal organs.” It is dilated 
when the bird utters its singularly deep, loud and long 

Bicliardson, ‘Fauna Bor. 1865, p. 747; and Dr. Murie, 
Amarican : Birds,’ 1831, p. 359. in ‘ Proc. Zool. Soc.* 1868, p. 
Audubon, ibid. voL iv. p. 607. 471. In this latter paper an 

" The following papers have excellent figure is given of the 
been lately written on this male Australian Bustard in full 
subject : Prof. A. Newton, in display with the sack distended, 
the ‘Ibis,’ 1862, p. 107; Dr. It is a singular fact that the 
Oullen, ibid. 1865, p. 146 ; Mr. sack is not developed in all the 
Flower, in * Proc. Zool. Soc/ males of the same species* 



VOCAL MUSIC. 


Chap. XIII. 


671 


sustained fluty note. The hoad-crest and nec’: appen- 
dage are rudimentary in the female.** 

The Tocal organs of yarious web-footed and wading 
birds are extraordinarily complex, and lifier to a certain 



P!g. 40. The Umbrella-biid or Cephalopterus omatus, male (from Brehm), 


extent in the two sexes. In some cases the trachea is 
convoluted, like a French horn, and is deeply embedded 

** Bates, ‘ I’he Naturalist on species, with a still larger neck- 
the Amazons,’ 1863, vol. ii. ]). appendage {C. penduliger\ has 
284; Wallace, in ‘Proc. Zool. lately been discovered, see ‘ Ibis/ 
l|)c.’ 1860, p, 206. . A new vol. i.p. 467. 
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in the sternum. In the wild swan {Oygnm ferus) it is 
more deeply embedded in the adult male than in the 
adult female or young male. In the male Merganser 
the enlarged portion of the trachea is furnished with 
' an additional pair of muscles.^® In one of the ducks, 
however, namely Anas punctata^ the bony enlargement 
is only a little more developed in the male than in the 
female,*® But the meaning of these differences in the 
trachea of the two sexes of the Anatidse is not under- 
stood ; for the male is not always the more vociferous ; 
thus with the common duck, the male hisses, whilst the 
female utters a loud quack.*^ In both sexes of one of 
the cranes (Grus virgo) the trachea penetrates the 
sternum, hut presents certain sexual modifications.” 
In the male of the black stork there is also a well- 
marked sexual difference in the length and curvature 
of the bronchi.*® Highly important structures have, 
therefore, in these cases been modified according to sex. 

It is often difficult to conjecture whether the many 
strange cries and notes uttered by male birds during 
the breeding-season serve as a charm or merely as a 
call to the female. The soft cooing of the turtle-dove 
and of many pigeons, it may be presumed, pleases the 
female. When the female of the wild turkey utters her 
call in the morning, the male answers by a note which 

Bishop, in Todd’s ‘ Cyclop, volutions are not constantly 
of Anat. and Phys.’ vol. iv. p. present, so that perhaps they 
1499. are now tending towards abor- 

Prof. Newton, * Proc. Zoo- tion. ^ 

log. Soc.’ 1871, p. 653 . ** ‘ Elements of Oomp. Anat.’ 

The spoonbill (Platalea) has by R. Wagner, Eng. translat. 
its trachea convoluted into a 1845, p. HI. With resp^t to 
figure of eight, and yet this bird the swan, as given above, Yax* 
(Jerdon, ‘Birds of India,’ vol. rell’s ‘Hist, of British Birds,* 
iii. p. 763) is mute ; but Mr. 2nd edit. 1845, vol iil p. 

Blyth informs me that the con- 
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differs from the gobbling noise made, wh a with 
erected feathers, rustling '-^ings and distended wattles, 
he puffs and struts before her.*^® The spel of the black- 
cock certainly serves as a call to tbr emale, for it has 
been known to bring four or five females from a dis- 
tance to a male under confinemei^t ; but as the black- 
cock continues his spfl for hours during successive days, 
and in the case of the capercailzie “ with an agony of 
passion,’’ we are led to suppose that the females which 
are present are thus charmed.®® The ?oice of the 
common rook is known to alter during the breeding- 
season, and is therefore in some way sexual.®^ But 
what shall we say about the harsh screams of, for 
instance, some kinds of macaws ; have these birds as 
bad taste for musical sounds as they apparently have 
for colour, judging by the inharmonious contra-st of 
their bright yellow and blue plumage ? It is indeed 
possible that without any advantage being thus gained, 
the loud voices of many male birds may be the result 
of the inherited effects of the continued use of their 
vocal organs when excited by the strong passions of 
love, jealousy and rage ; but to this point we shail 
recur when we treat of quadrupeds. 

We have as yet spoken only of tho voice, but the 
males of various birds practise, during their courtship, 
what may be called instrumental music. Peacocks and 
Birds of Paradise rattle their quills together. Turkey- 
cocks scrape their wings against the ground, and some 
kinds of grouse thus produce a buzzing sound. Another 

0. L. Bonaparte, quoted in of Sweden,* &c., 1867, pp. 22, 
th^llifaturaliat Library : Birds,* 81. 

vol, xiv. p. 126. Jenner, ‘ Pbilosoph. Trans- 

" li4X4eiyd»* The Game Birds actions,’ 1824:, p. 20. 

^ ^ # 
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North American grouse, the Tetrao mibellmy when with 
his tail erect, his ruffs displayed, “ he shows off his 
‘‘finery to the females, who lie hid in the neighbourhood,’^ 
drums by rapidly striking his wings together above his 
back, according to Mr. E. Haymond, and not, as Audu* 
bon thought, by striking them against his sides. The 
sound thus produced is compared by some to distant 
thunder, and by others to the quick roll of a drum. 
The female never drums, “but flies directly to the 
“ place where the male is thus engaged.” The male of 
the Kalij -pheasant, in the Himalayas, “ often makes a 
“ singular drumming noise with his wings, not unlike 
“ the sound produced by shaking a stiff piece of cloth.” 
On the west coast of Africa the little black-weavers 
(Ploceus ? ) congregate in a small party on the bushes 
round a small open space, and sing and glide through 
the air with quivering wings, “which make a rapid 
“whirring sound like a child's rattle.” One bird after 
another thus performs for hours together, but only 
during the courting-season. At this season, and at no 
other time, the males of certain night-jars (Caprimulgus) 
paake a strange booming noise with their wings. The 
various species of wood-peckers strike a sonorous branch 
with their beaks, with so rapid a vibratory movement 
that “ the head appears to be in two places at once.” 
The sound thus produced is audible at a considerable 
distance, but cannot be described ; and I feel sure that 
its source would never be conjectured by any one 
hearing it for the first time. As this jarring sound is 
made chiefly during the breeding-season, it has been 
considered as a love-song; but it is perhaps more 
strictly a love-call. The female, when driven froi^ her 
nest, has been observed thus to call her mate, who 
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answered in the same manner and soon ap][;'eared. 
Lastly, the male Hoopoe (V^mpa epops) combines vocal 
and instrumental music ; for during the breeding-season 
this bird, as Mr. Swinhoe observed, first draws m air, 
and then taps the end of its beak perpendicularly down 
against a stone or the trunk of a tree, “when the 
“ breath being forced down the tabular bill produces 
“ the correct sound.'* If the beak is not thus struck 
against some object, the sound is quite different. Air 
is at the same time swallowed, and the ossophagus thus 
becomes much swollen; and this probably acts as a 
resonator, not only with the hoopoe, but with pigeons 
and other birds. 

In the foregoing cases sounds are made by the aid of 
structures already present and otherwise necessary ; but 
in the following cases certain feathers have been 
specially modified for the express purpose of producing 
sounds. The drumming, bleating, neighing, or thun- 
dering noise (as expressed by different observers) 
made by the common snipe {Scolopax galUnago) must 
have surprised every one who has ever heard it. This 
bird, during the pairing-season, flies to “perhaps ^ 

“ For the foregoing facts see, Expedition to the Zambesi,’ 
on Birds of Paradi^ Brehm, 1865, p. 425. On Woodpeckers, 
‘ Thierloben,’ Band iii. s. 325. Macgillivray, ‘Hist, of British 
On Grouse, Richardson, ‘ Fauna Birds,’ vol. lii. 1840, pp. 84, 88, 
Bor. Americ. : Birds,’ pp. 343 and 89, and 95. On the Hoopoe, 
359; Major W. Ross King, Mr. Swinhoe, in ‘Proc. Zoolog. 
‘The Sportsman in Canada,* Soc.’ June 23, 1863 and 1871, 
1866, p. 156 ; Mr. Haymond, in p. 348. On the Night-jar, 
Prof. Cox’s ‘Geol. Survey of Audubon, ibid. vol. ii. p. 255, 
Indiana,* p. 227; Audubon, and, ‘American Naturalist,’ 
‘American Omitholog. Bio- 1873, p. 672. The English 
graph.* vol. i. p. 216. On the Night-jar likewise makes in the 
Kalij-pheasant, Jerdon. ‘ Birds spring a curious noise during its 
of India,’ vol. iii. p. 533. On rapid flight, 
the Weavers, ‘ Livingstone’s 



576 THE DESCENT OF MAN. Pabt II 

ihousand feet in height/* and after zig-zagging about 
for a time descends to the earth in a curved line, with 
outspread tail and quivering pinions, and surprising 
velocity. The sound is emitted only during this rapid 
descent. No one was able to explain the cause until 
M. Meves observed that on each side of the tail the 
outer feathers are peculiarly formed (fig. 41), having 



Fig. 41. Outer tail-feather of Scolopax gallinago (from ‘ Proc. Zool. Soc.* 1868). 

a stiff sabre-shaped shaft with the oblique barbs of 
unusual length, the outer webs being strongly bound 
together. He found that by blowing on these feathers, 
or by fastening them to a long thin stick and waving 
them rapidly through the air, he could reproduce the 



Fig. 42. Outer tail-feather of Scolopax frenata. 



Fig. 43. Outer tail-feather of Scolopax javensii. 


drumming noise made by the living bird. Both 
sexes are furnished with these feathers, but they 
are generally larger in the male than in the female, 
and emit n deeper note. In some .species, as in 
S.frenata (fig. 42), four feathers, and in 8. javenm 
(fig. 43), no less than eight on each side of the tail are 
greatly modified. Different tones are emitted by the 
feathers of the diiOferent species when waved through 
the air ; and ihe Scolopax W'^omt of the United States 
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makes a switching noise whilst descending rR^./idly to 
the earth.®® 

In the male of the Ohamsepetes miieolor (a large 
ga.lh;iaceous bird of America), the firr primary wing- 
feather is i,rched towards the tip and is miicli more 
attenuated than in the female. la an allied bird, the 
Penelope nigra, Mr. Salvin observed a male, which, 
whilst it flew downwards with outstretched wings, 
gave forth a kind of crashing rushing noise,’’ like the 
falling of a tree.®* The male alone of one cf the Indian 
bustards {Sijpheotides awritus) 
has its primary wing-feathers 
greatly acuminated ; and the 
male of an allied species is 
known to make a humming 
noise whilst courting the fe- 
male.'® In a widely different 
group of birds, namely Hum- 
ming-birds, the males alone of 
certain kinds have either the 




shafts of their primary wing-feathers broadly dilated, 
or the webs abruptly excised towards the extremity# 
The male, for instance, of Selasphorm platgcerem, when 
adult, has the first primary wing-feather (fig. 44), 
thus excised. Whilst flying from flower to flower he 
makes “ a shrill, almost whistling noise ; *’ but it 


^ See M. Meves’ interesting 
pp.per in ‘ Proc. Zool. Soc.’ 1858, 
p. 199. For the habits of the 
snipe, Macgillivray, ‘ Hist, 
British Birds,’ vol. iv. p. 371. 
For the American snipe, Capt. 
Blakiston, ‘Ibis,’ vol. v. 1863, 
p. 131, 

^ Mr, Salvin, in ‘ Free. Zool. 
Soc.’ 1867, p. 160. I am much 


indebted to this distinguished 
ornithologist for sketches of the 
feathers of the Chamaspercs, and 
for other information. 

^ Jerdon, ‘ Birds of India,’ 
vol. iii. pp. 618, 621. 

“ Gould, ‘ Introduotion to the 
Trochilidaj,’ 1861, p. 49. Sal- 
vin, " Proc. Zoolog. Son ’ 1867, 
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did not appear to Mr. Salvin that the noise was 
intentionally made. 

Lastly, in several species of a sub-genus of Pipra or 
Manakin, the males, as described by Mr, Sclater, have 
their secondary wing-feathers modified in a still more 
remarkable manner. In the brilliantly-coloured P. 
deliciosa the first three secondaries are thick-stemmed 
and curved towards the body ; in the fourth and fifth 
(fig. 45, a) the change is greater ; and in the sixth 
and seventh (i, e) the shaft ‘‘ is thickened to an extraor- 
“ dinary degree, forming a solid horny lump.'* The 
barbs also are greatly changed in shape, in comparison 
with the corresponding feathers (cZ, e, f) in the female. 
Even the bones of the wing, which support these 
singular feathers in the male, are said by Mr. Fraser to 
be much thickened. These little birds make an extra- 
ordinary noise, the first sharp note being not unlike 

the crack of a whip.” 

The diversity of the sounds, both vocal and instru- 
mental, made by the males of many birds during the 
breeding-season, and the diversity of the means for 
producing such sounds, are highly remarkable. We 
thus gain a high idea of their importance for sexual 
purposes, and are reminded of the conclusion arrived at 
as to insects. It is not difficult to imagine the steps 
by which the notes of a bird, primarily used as a mere 
call or for some other purpose, might have been im- 
proved into a melodious love song. In the case of the 
modified feathers, by which the drumming, whistling, 
or roaring noises are produced, we know that some 
birds during their courtship flutter, shake, or rattle 

Sclater, in ‘Proc. Zool. vol. iv. 1862, p. 175. Also 
Soc.’ 1860, p. 90, and in ‘ Ibis,* Salvin, in * Ibis,’ 1860, p. 37. 
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tbeir nninodified feathers together ; and if the females 
were led to select the best performers, the males which 
possessed the strongest or thickest, or most attenuated 



a e J 

Flfr. 46, Secondary wing-feathera of Fipra delictoia (from Mr. .Sr later, In *Proc. 
Zool, Soc.* 186t;), The three upper feathers, a, b, c, from the male; the three lower 
corresponding feathers, d, e,f, from the female. 
a and d, fifth secondary wing-feather of male and female, upper surface, 
b and «, sixth secondary, upper surface, c and /, seventh secondary, lower stlrface. 

feathers, situated on any part of the body, would he the 
most successful ; and thus by slow degrees the feathers 
might be modified to almost any extent. The females, 
of course, would npt notice each slight successive 
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alteration in shape, bnt only the eonnds thus produced, 
It is a curious fact that in the same class of animals, 
sounds so different as the drumming of the snipers tail, 
the tapping of the woodpecker's beak, the harsh 
trumpet-like cry of certain water-fowl, the cooing of 
the turtle-dove, and the song of the nightingale, should 
all be pleasing to the females of the several species. 
But we must not judge of the tastes of distinct species 
1^ a uniform standard; nor must we judge by the 
standard of man’s taste. Even with man, we should 
remember what discordant noises, the beating of tom- 
toms and the shrill notes of reeds, please the ears of 
savages. Sir S. Baker remarks,®® that as the stomach 
“ of the Arab prefers the raw meat and reeking liver 
“ taken hot from the animal, so does his ear prefer his 
equally coarse and discordant music to all other.” 

Love- Antics and Dances , — The curious love gestures 
of some birds have already been incidentally noticed ; 
so that little need here be added. In Northern 
America large numbers of a grouse, the Tetrao phasia- 
hellus, meet every morning during the breeding-season 
on a selected level spot, and here they, run round and 
round in a circle of about fifteen or twenty feet in 
diameter, so that the ground is worn quite bare, like a 
fairy-ring. In these Partridge-dances, as they are 
called by the hunters, the birds assume the strangest 
attitudes, and run round, some to the left and some to 
the right. Audubon describes the males of a heron 
(Ardea herodias) as walking about on their long legs 
with great dignity before the females, bidding defiance 
to their rivals. With one of the disgusting carrion- 
*• * The Nile Tributaries of Abyssinia,’ 1867, p. 208. 
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vultures {Catkartes Jota) the same naturalist states that 
^^the gesticulations and parade of the males at the 
beginning of the love-soason are extremely ludicrous/* 
Certain birds perform their love-antics on the wing, as 
we have seen with the black African weaver, instead of 
on the ground. During the spring our little white- 
throat {Sylvia cinerm) often rises a few feet or yards in 
the air above some bush, and flutters with a fitful and 
fantastic motion, singing all the while, and th|n 
drops to its perch.” The great English bustard 
throws himself into indescribably odd attitudes whilst 
courting the female, as has been figured by Wolf. An 
allied Indian bustard {Otis hertgalensis) at such times 
‘‘ rises perpendicularly into the air with a hurried 
flapping of his wings, raising his crest ana puffing 
“ out the feathers of his neck and breast, and then 
“ drops to the ground ; ** he repeats this manoeuvre 
several times, at the same time humming in a peculiar 
tone. Such females as happen to be near “ obey this 
saltatory summons,** and when they approach he 
trails his wings and spreads his tail like a turkey- 
cock.^® 

But the most curious case is afforded by three allied 
genera of Australian birds, the famous Bower-birds, — 
no doubt the co-descendants of some ancient species 
which first acquired the strange instinct of constructing 
bowers for performing their love-antics. The bowers 
(fig. 46), which, as we shall hereafter see, are decorated 

69 Pqj. phasianellusy 51, and voL iii, p. 89. On the 

Bee Richardson, ‘ Fauna, Bor, White-throat, Macgillivray, 
America,* p. 361, and for further ‘ Hist. British Birds,* vol. iL p, 
particulars Capt. Blakiston, 364. On the Indian Bustard, 
‘ Ibis,* 1863, p. 126. For the Jerdon, ‘ Birds of India,* voL iii. 
Oathartes and Ardea, Audubon, p. 618. 

*Omith, Biography,* vol. iL p. 
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erection of the bowers, but the male is the prncipal 
workman. So strong is this instinct that it is practised 
under confinement, and Mr, Strange has described®® 
the habits of some Satin Bower-birds vhich he kept in 
an aviary :n New South Wales. “ At tiir«es rhe male 

will chase the female all over the aviary, then go to 
‘‘the bower, pick up a gay feather or a large leaf, 
“ utter a curious kind of note, set all his feathers erect, 
“ run round the bower and become so excited that his 
“ eyes appear ready to start from his head ; he con- 
“ tinues opening first one wing then the other, uttering 

a low, whistling note, and, like the domestic cock, 
“ seems to be picking up something from the ground, 
“ until at last the female goes gently towards him.” 
Captain Stokes has described the habits and ‘‘play- 
houses” of another species, the Great Bower-bird, 
which was seen “amusing itself by flying backwards 
“ and forwards, taking a shell alternately from each 
“ side, and carrying it through the archway in its 
“ mouth.” These curious structures, formed solely as 
halls of assemblage, where both sexes amuse themselves 
and pay their court, must cost the birds much labouj. 
The bower, for instance, of the Fawn-breasted species, 
is nearly four feet in length, eighteen inches in height, 
and is raised on a thick platform of sticks. 

Decoration . — I will first discuss the cases in which 
the males are ornamented either exclusively or in a 
much higher degree than the females, and in a suc- 
ceeding chapter those in which both sexes are equally 

^ Gould, ‘Handbook to the the Satiu Bower-bird may be 
Birds of Australia,’ vol. i. pp. seen in the Zoological Society’s 
444, 449, 466* The bower of Gardens, Regent’s Park. 
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ornamented, and finally the rare cases in which the 
female is somewhat more brightly-coloured than the 
male. As with the artificial ornaments used by savage 
and civilised men, so with the natural ornaments of 
birds, the head is the chief seat of decoration.®^ The 
ornaments, as mentioned at the commencement of this 
chapter, are wonderfully diversified. The plumes on 
the front or back of the head consist of variously-shaped 
feathers, sometimes capable of erection or expansion, 
by which their beautiful colours are fully displayed. 
Elegant ear-tufts (see fig. 39, ante) are occasionally 
present. The head is sometimes covered with velvety 
down, as with the pheasant ; or is naked and vividly 
coloured. The throat, also, is sometimes ornamented 
with a beard, wattles, or caruncles. Such appendages 
are generally brightly-coloured, and no doubt serve as 
ornaments, though not always ornamental in our eyes ; 
for whilst the male is in the act of courting the female, 
they often swell and assume vivid tints, as in the male 
turkey. At such times the fleshy appendages about 
the head of the male Tragopan pheasant {Cmornu 
ffemminckii) swell into a large lappet on the throat 
and into two horns, one on each side of the splendid 
top-knot ; and these are then coloured of the most 
intense blue which I have ever beheld.®^ The African 
hornbill (Bucorax abyssinieus) inflates the scarlet 
bladder-like wattle on its neck, and with its wings 
drooping and tail expanded “makes quite a grand 
“ appearance.”®® Even the iris of the eye is sometimes 

® Bee remarks to this effect, ^ See Dr. Murie’s account 
on the * Feeling of Beauty among with coloured figures in ‘ Proc. 
Animals,’ by Mr. J. Shaw, in Zoolog. Sue.* 1872, p. 730. 
the ‘ Athenaium,’ Nov, 2ith, Mr. Monteiro, ‘ Ibis,’ vol. iv 

1866, p. 681. 1862, p. 339. 
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more brightly-coloured in the male iihan in the female ; 
and this is frequently tba case with the beak, for 
instance, in our common blackbird. In Buceros 
cori Jiyattis^ the whole beak and imi use casque are 
coloured more conspicuously in the male than in the 
female ; and “ the oblique grooveb upon the sides of 
“the lower mandible are peculiar to the male sex.”®^ 
The head, again, often supports fleshy appendages, 
filaments, and solid protuberances. These, if not 
common to both sexes, are always confined to the 
males. The solid protuberances have been described 
in detail by Dr. W. Marshall,®® who shews that they 
are formed either of cancellated bone coated with skin, 
or of dermal and other tissues. With mammals true 
horns are always supported on the frontal bones, but 
with birds various bones have been modified for this 
purpose ; and in species of the same group the pro- 
tuberances may have cores of bone^ or be quite destitute 
of them, with intermediate gradations connecting these 
two extremes. Hence, as Dr. Marshall justly remarks, 
variations of the most different kinds have served for 
the development through sexual selection of these® 
ornamental appendages. Elongated feathers or plumes 
spring from almost every part of the body. The 
feathers on the throat and breast are sometimes de- 
veloped into beautiful ruffs and collars. The tail- 
feathers are frequently increased in length ; as we see 
in the tail coverts of the peacock, and in the tail itself 
of the Argus pheasant. With the peacock even the 
bones of the tail have been modified to support the 

‘Land and Water,’ 1868, p. &c., ‘ Niederlandischen Archiv 
217. & Zoologie,’ B. L Heft 2, 

“ ‘ Ueber die Soh&delh6cker; 1872. 
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heavy tail-coverts.®® The body of the Argus is not 
larger than that of a fowl ; yet the length from the 
end of the beak to the extremity of the tail is no less 
than five feet three inches,®^ and that of the beautifully 
ocellated secondary wing-feathers nearly three feet. 
In a small African night-jar {Cosmetomis vexillarim) 
one of the primary wing-feathers, during the breeding- 
season, attains a length of twenty-six inches, whilst 
the bird itself is only ten inches in length. In another 
closely-allied genus of night-jars, the shafts of the 
elongated wing-feathers are naked, except at the 
extremity, where there is a disc.®® Again, in another 
genus of night-jars, the tail-feathers are even still 
more prodigiously developed. In general the feathers 
of the tail are more often elongated than those of the 
wings, as any great elongation of the latter impedes 
flight. We thus see that in closely-allied birds orna- 
ments of the same kind have been gained by the 
males through the development of widely different 
feathers. 

It is a curious fact that the feathers of species 
belonging to very distinct groups have been modified 
in almost exactly the same peculiar manner. Thus 
the wing-feathers in one of the above-mentioned night- 
jars are bare along the shaft, and terminate in a dies ; 
or are, as they are sometimes called, spoon or racket- 
shaped. Feathers of this kind occur in the tail of a 
motmot {Eumomota super ciliaris), of a king-fisher, 
finch, humming-bird^ parrot, several Indian drongos 

Dr. W. Marshall, ‘ liber Sclater, in the * Ibis/, vol. 

den Vogelscbwanz/ ibid. B. I. vL gl864, p. 114 Livingstone. 
Heft 2, 1872. ‘ Expedition to the Zambesi,' 

Jardine’s ‘Naturalist Li- 1865, p, 66. 
brary : Birds.* vol. xiv. p. 166. 
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(Dicrurns and Edolins, in one of which the disc l lands 
vertically), and in the tail certain birds of paradise. 
In these latter birds, similar feathers, beautifully 
ocelhttd, ornamont the head, as is lit' wise the case 
with some gallinaceous birds, Tn an Indian bustard 
(Sypheotides auritui) the feathers foriuing the ear-tufts, 
which are about four inches in length, also terminate 
in discs.®® It is a most singular fact that themotmots, 
as Mr. Salvin has clearly shewn, give to their tail 
feathers the racket-shape by biting off the barbs, and, 
further, that this continued mutilation has produced a 
certain amount of inherited effect. 

Again, the barbs of the feathers in various widely- 
distinct birds are filamentous or plumose, as with some 
herons, ibises, birds of paradise, and Galiiiiacem. In 
other cases the barbs disappear, leaving the shafts 
bare from end to end ; and these in the tail of the 
Paradisea apoda attain a length of thirty-four inches 
in P. Papuana (fig. 47) they are much shorter and 
chin. Smaller feathers when thus denuded appear like 
bristles, as on the breast of the turkey-cock. As any 
fleeting fashion in dress comes to be admired by man, 
BO with birds a change of almost any kind in the 
structure or colouring of the feathers in the male 
appears to have been admired by the female. The 
fact of the feathers in widely distinct groups having 
been modified in an analogous manner no doubt 
depends primarily on all the feathers having nearly 
the same structure and manner of development, and 

Jerdon, ‘Birds of India,* Mag. of Nat. Hist.,* vol. xx. 
vol. iii. p. 620. 1857, p. 416, and in his ‘ Malay 

‘Proo. Zoolog. Soc.* 1873, Archipelago,’ vol. ii. 1869, p. 
p. 429. 390. 

^ Wallace, in 'Annals and 
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distinct species. Thus top-knots haye appeart:>d in 
several species. In an e^ti .^ct variet;^ of the turkey, 
the top-knot consisted of hare quills surmounted with 
plumes of down, so that they somewha^ r-esemhled the 
racket-shaped feathers above described. In certain 
breeds of the pigeon and fowl the feathers are plumose, 
with some tendency in the shafts to be naked. In the 
Sebastopol goose the scapular feathers are greatly 
elongated, curled, or even spirally twisted, with the 
margins plumose.^* 

In regard to colour, hardly anything need here be 
said, for every one knows how splendid are the tints of 
many birds, and how harmoniously they are combined. 
The colours are often metallic and iridescent. Circular 
spots are sometimes surrounded by one or more 
differently shaded zones, and are thus converted into 
ocelli. Nor need much be said on the wonderful 
difference between the sexes of many birds. The 
common peacock offers a striking instance. Female 
birds of paradise are obscurely coloured and destitute 
of all ornaments, whilst the males are probably the 
most highly decorated of all birds, and in so many ^ 
different ways that they must be seen to be appreciated. 
The elongated and golden-orange plumes which spring 
from beneath the wings of the Paradises- apoda, when 
vertically erected and made to vibidte, are described 
as forming a sort of halo, in the centre of which the 
head ** looks like a little emerald sun with its rays 
^‘formed by the two plumes.”^® In another most 
beautiful sp'ecies the head is bald, “and of a rich 

^ See my work on ‘ The Quoted from M. de Lafres- 

Variation of Animals and Plants naye in ‘Annals and Mag. of 
under Domestication,’ toI. i. pp. Nat. Hist.’ vol. xiii. 1854, p. 
289,293. 167: see also Mr. Wallace’s 
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or hig rich collection. It is very remarkable in how 
many different ways these birds are ornamented. 
Almost every part of their plumage has been taken 
advantage of, and modified ; and the modifications 
have been carried, as Mr. Gould shewed me, to a 
wonderful extreme in some species belonging to nearly 
every sub-group. Such cases are curiously like those 
which we see in our fancy breeds, reared by man for 
the sake of ornament ; certain individuals originally 
varied in one character, and other individuals of the 
same species in other characters ; and these have been 
seized on by man and much augmented — as shewn by 
the tail of the fantail-pigeon, the hood' of the jacobin, 
the beak and wattle of the carrier, and so forth. The 
sole difference between these cases is that in the one, 
the result is due to man's selection, whilst in the other, 
as with humming-birds, birds of paradise, &c., it is 
due to the selection by the females of the more 
beautiful males. 

I will mention only one other bird, remarkable from 
the extreme contrast in colour between the sexes, 
[namely the famous bell-bird {Chasmorhynchus niveus) 
of S. America, the note of which can be distinguished 
at the distance of nearly three miles, and astonishes 
every one when first hearing it. The male is pure 
white, whilst the female is dusky-green ; and white is 
a very rare colour in terrestrial species of moderate 
size and inoffensive habits. The male, also, as 
described by Water ton, has a spiral tube, nearly three 
inches in length, which rises from the base of the 
beak. It is jet-black, dotted over with minute downy 
feathers. This tube can be inflated with air, through 
a communication with the palate ; and when not 
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inflated hangs down on o' e side. The genus consists 
of four species, the males of which are very distinct, 
whilst the females, as described by ^ir. Sclater in a 
very interesting paper, closely resemble eaoh other, 
thus offering an excellent instanco of the common rule 
that within the same group the males differ much 
more from each other than do the females. In a 
second species (G. nudlcolUs) the male is likewise 
snow-white, with the exception of a large space of 
naked skin on the throat and round the eyes, which 
during the breeding- season is of a fine green colour. 
In a third species {C. iricarunoulatus) the head and 
neck alone of the male are white, the rest of the body 
being chestnut-brown, and the male of this species is 
provided with three filamentous projections half as 
long as the body— one rising from the base of the 
beak, and the two others from the corners of the 
mouth.'^*^ 

The coloured plumage and certain other ornaments 
of the adult males are either retained for life, or are 
periodically renewed during the summer and breeding-^ 
season. At this same season the beak and naked skin 
about the head frequently change colour, as with some 
herons, ibises, gulls, one of the bell-birds just noticed, 
&c. In the white ibis, the cheeks, the inflatable skin 
of the throat, and the basal portion of the beak then 
become crimson.^® In one of the rails, Oallicrex 
crisfatus, a large red caruncle is developed during this 
period on the head of the male. So it is with a thin 
horny crest on the beak of one of the pelicans, 

Mr. Sclater, ‘ Intellectual paper, with a plate, in the Ibis,' 
Observer,' Jan. 1867. ‘Water- 18G5, p. 90. 
ton’s Wanderings,* p, 118. See ‘ Land and Water,’ 1867, p 
also Mr. Salvin’s intiijpating 394. 
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P. erythrorhynchm ; for, after the breeding-season, 
these horny crests are shed, like horns from the heads 
of stags, and the shore of an island in a lake in Nevada 
was found covered with these curious exuviae.’^ 

Changes of colour in the plumage according to the 
season depend, firstly on a double annual moult, 
secondly on an actual change of colour in the feathers 
themselves, and thirdly on their dull-coloured margins 
being periodically shed, or on these three processes 
more or less combined. The shedding of the deciduary 
margins may be compared with the shedding of their 
down by very young birds ; for the down in most cases 
arises from the summits of the first true feathers."^® 
With respect to the birds which annually undergo 
a double moult, there are, firstly, some kinds, for 
instance snipes, swallow-plovers (Glareolm), and 
curlews, in which the two sexes resemble each other, 
and do not change colour at any season. I do not 
know whether the winter plumage is thicker and 
warmer than the summer plumage, but warmth seems 
the most probable end attained of a double moult, 
where tliere is no change of colour. Secondly, there 
are birds, for instance, certain species of Totanus and 
other Grallatores, the sexes of which resemble each 
other, but in which the summer and winter plumage 
difier slightly in colour. The diflerence, however, in 
these cases is so small that it can hardly be an 
advantage to them ; and it may, perhaps, be attributed 
to the direct action of the difierent conditions to 
which the birds are exposed during the two seasons. 

Mr. D. Gr. Elliot, in ‘ Proc. edited by P. L, Sclater. Ray 
Zool. Soc.’ 1869, p. 589. Soc. 1867, p. 14. 

Nitzscb’s ‘ Pterylography,* #. 
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Thirdly, there are mam?’ other hirds the sexes of 
which are alike, but which are widely different in 
their summer and winter plumage Fourthly, there 
are birds the sexes of which differ from each other in 
colour ; but the females, though rioulting twice, retain 
the same colours throughout the year, whilst the males 
undergo a change of colour, sometimes a great one, 
as with certain bustards. Fifthly and lastly, ther« 
are birds the sexes of which differ from each other in 
both their summer and winter plumage; but the 
male undergoes a greater amount of change at each 
recurrent season than the female — of which the ruff 
(Machetes pugnax) offers a good instance. 

With respect to the cause or purpose of the 
differences in colour between the summer and winter 
plumage, this may in some instances, as with the 
ptarmigan,^* serve during both seasons as a pro- 
tection. When the difference between the two 
plumages is slight it may perhaps be attributed, as 
already remarked, to the direct action of the conditions 
of life. But with many birds there can hardly be a 
doubt that the summer plumage is ornamental, even 
when both sexes are alike. We may conclude that 
this is the case with many herons, egrets, &c., for they 
acquire their beautiful plumes only during the 
breeding-season. Moreover, such plumes, top-knots, 
&c., though possessed by both sexes, are occasionally a 
little more developed in the male than in the female ; 

The brown mottled summer is known to suffer greatly from 
plumage of the ptarmigan is of birds of prey, before it has ac- 
as much importance to it, as a quii ed its summer dress : see 
protection, as the white winter Wilhelm von Wright, in Lloyd, 
plumage ; for in Scandinavia ‘ Game Birds of Sweden,* 1867, 
during the spring, when the p. 125. 
snow has disappeared, this bird 
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and they resemble the plumes and ornaments possessed 
by the males alone of other birds. It is also known 
that confinement, by affecting the reproductive system 
of male birds, frequently checks the development of 
their secondary sexual characters, but has no immediate 
influence on any other characters ; and I am informed 
by Mr. Bartlett that eight or nine specimens of the 
^ot {Tringa canutus) retained their unadorned winter 
plumage in the Zoological Gardens throughout the 
year, from which fact we may infer that the summer 
plumage, though common to both sexes, partakes of the 
nature of the exclusively masculine plumage of many 
other birds.®^^ 

From the foregoing facts, more especially from 
neither sex of certain birds changing colour during 
either annual moult, or changing so slightly that the 
change can hardly be of any service to them, and from 
the females of other species moulting twice yet re- 
taining the same colours throughout the year, we may 
conclude that the habit of annually moulting twice has 
fiot been acquired in order that the male should assume 
an ornamental character during the breeding-season ; 
but that the double moult, having been originally 
acquired for some distinct purpose, has subsequently 
been taken advantage of in certain cases for gaining a 
nuptial plumage. 

It appears at first sight a surprising circumstance 
that some closely-allied species should regularly under- 

“ In regard to the previous pp. 616, 630, 683 ; on Totanus, 
statements on moulting, see, on ibid. p. 700 ; on the plumes of 
snipes, &c., MacgiUirray, ‘ Hist, herons, ibid. p. 738, and Mao- 
Brit. Birds,* voL iv. p. 371 ; on gillivray, vol. iv. pp. 436 and 
Glareolie, curlews, and bustards, 444, and Mr. Stafford Allen, in 
Jerdon, * Birds of India,’ voL ill. the ‘Ibis,’ vol. v. 1863» Pb 33. 
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go a double annual moult, and othere only a single 
one. The ptarmigar, lur instance, moults twice or 
eyer thrice in the year, and the blackcock oiJy once : 
some of the splendidly coloured he -iiey* suckers (Nec- 
tariniee) of India and some sub* genera of obscurely 
coloured pipits (Anthus) have a double, whilst others 
have only a single annual moult.®^ But the gradations 
in the manner of moulting, which are known to occur 
with various birds, shew us how species, or whole 
groups, might have originally acquired their double 
annual moult, or having once gained the habit, have 
again lost it. With certain bustards and plovers the 
vernal moult is far from complete, some feathers being 
renewed, and some changed in colour. There is also 
reason to believe that with certain bustards and rail- 
like birds, which properly undergo a double moult, 
some of the older males retain their nuptial plumage 
throughout the year. A few highly modified feathers 
may merely be added during the spring to the plumage, 
as occurs with the disc-formed tail-feathers of certain 
drongos (Bhringa) in India, and^with the elongated 
feathers on the back, neck, and crest of certain heroifs. 
By such steps as these, the vernal moult might be 
rendered more and more complete, until a perfect 
double moult was acquired. Some of the birds of 
paradise retain their nuptial feathers throughout the 
year, and thus have only a single moult ; others cast 
them directly after the breeding-season, and thus have 
a double moult ; and others again cast them at this 
season during the first year, but not afterwards; so 

“ On the moulting of the vol. i. pp. 369, 365, 369, On 
ptarmigan, see Gould’s ‘Birds the moulting of Anthus, see 
of Great Britain.’ On the honey- Blyth, in ‘ Ibis,’ 1867, p. 32. 
suckers, Jerdon, ‘ Birds of India,’ 
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that these latter species are intermediate in their 
manner of moulting. There is also a great difference 
with many birds in the length of time during which 
the two annual plumages are retained ; so that the one 
might come to be retained for the whole year, and the 
other completely lost. Thus in the spring Machetes 
pugna.ti retains his ruff for barely two months. In 
Natal the male widow-bird {Cher a progne) acquires his 
fine plumage and long tail-feathers in December or 
January, and loses them in March; so that they are 
retained only for about three months. Most species, 
which undergo a double moult, keep their ornamental 
feathers for about six months. The male, however, of 
the wild Callus lanldva retains his neck-hackles for 
nine or ten months ; and when these are ^ast off, the 
underlying black feathers on the neck are fully exposed 
to view. But with the domesticated descendant of this 
species, the neck-hackles of the male are immediately 
replaced by new ones ; so that we here see, as to part 
of the plumage, a double moult changed under domes- 
tication into a single moult.®^ 

^'The common drake {Anas hoschas), after the breeding- 
season, is well known to lose his male plumage for a 
period of three mouths, during which time he assumes 

For the foregoing slate- vi. 1871. On the Vidua, ‘ Ibis,* 
ments in regard to ])artial vol. iii. 18G1, p. 133. On the 
moults, and on old males re- Drongo-shrikes, Jerdon, ibid, 
taining their nuptial plumage, vol. i. p. 435. On the vernal 
see Jerdon, on bustards and moult of the Ilerodias hubulmSi 
plovers, in ‘ Birds of India,’ vol. Mr. S. S. Allen, in ‘ Ibis,’ 1863, 
hi. pp. 617, 637, 709, 711. Also p. 33. On Qallus hanhiva^ 
Blyth in ‘ Land and Wat^,’ Blyth, in ‘ Annals and Mag. of 
1867, p. 84. On the moulting Nat. Hist.’ vol. i. 1848, p. 465 ; 
of Paradisea, see an interesting see, also, on this subject, my 
article by Dr. W. Marshall, ‘Variation of Animals under 
‘ Archives Noerlandaises,’ tom. Domestication,’ voL L p. 236. 
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that of the female. The mate pin-tail duck {Anas 
acuta) loses his plumage for the shorter period of six 
weeT^d or twi/ mvonths; and Montagu remarks that 
“ this double moult within so short a time is a most 
“ extraordinary circumstance, that seems to bid defiance 
‘‘ to all human reasoning.” But the believer in the 
gradual modification of species will be far from feeling 
surprise at finding gradations of all kinds. If the male 
pin-tail were to acquire his new plumage within a still 
shorter period, the new male feathers would almost 
necessarily be mingled with the old, and both with 
some proper to the female ; and this apparently is the 
case with the male of a not distantly-allied bird, 
namely the Merganser serrator, for the males are said 
to “ undergo a change of plumage, which assimilates 
them in some measure to the female.” By a little 
further acceleration in the process, the double moult 
would be completely lost.®^ 

Some male birds, as before stated, become more 
brightly coloured in the spring, not by a vernal moult, 
but either by an actual change of colour in the 
feathers, or by their obscurely-coloured decidual^ 
margins being shed. Changes of colour thus caused 
may last for a longer or shorter time. In the Pelecanus 
onoeroialus a beautiful rosy tint, with lemon-coloured 
marks on the breast, overspreads the whole plumage in 
the spring ; but these tints, as Mr. Sclater states, do 
^‘not last long, disappearing generally in about six 

weeks or two months after they have been attained.^* 
Certain finches shed the margins of their feathers in 

^ See Macgillivray, ‘Hist, from Waterton and Montagu, 
British Birds’ (vol. v. pp. 34, Also Yarrell, ‘Hist of British 
70, and 223), on the moulting Birds,’ vol. Hi. p. 243. 
of the Anatidse, with quotations 
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the spring, and then become brighter oolonred, while 
other finches undergo no such change. Thus the 
FringUla tristis of the United States (as well as many 
other American species) exhibits its bright colours only 
when the winter is past, whilst our goldfinch, which 
exactly represents this bird in habits, and our siskin, 
which represents it still more closely in structure, 
undergo no such annual change. But a difference of 
this kind in the plumage of allied species is not 
surprising, for with the common linnet, which belongs 
to the same family, the crimson forehead and breast 
are displayed only during the summer in England, 
whilst in Madeira these colours are retained through- 
out the year.®^ 

Display hy Male Birds of their Plumage ^ — Ornaments 
of all kinds, whether permanently or temporarily 
gained, are sedulously displayed by the males, and 
apparently serve to excite, attract, or fascinate the 
females. But the males will sometimes display their 
ornaments, when not in the presence of the females, as 
Occasionally occurs with grouse at their balz-places, 
and as may be noticed with the peacock ; this latter 
bird, however, evidently wishes for a spectator of some 
kind, and, as I have often seen, will show off his finery 
before poultry, or even pigs.®® All naturalists who 
have closely attended to the habits of birds, whether 
in a state of nature or under confinement, are unani- 

On the pelican, see Sclater, cannahina of Madeira, Mr. E. 
in ‘Proc. Zwl. Soc.’ 1868, p. Vernon Harcourt, ‘Ibis,’ vol. v. 
265. On the American finches, 1863, p. 230. 

Bee Audubon, ‘ Omith. Bio- See also ‘ Ornamental 

graphy,’ yol. i. pp. 174, 221, Poultry,* by Kev. E. S. Dixon, 
and Jerdon, ‘ Birdi of India,’ vol. 1848, p. 8, 
ii. p. 383. On the FringUla 
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monsly of opinion that the males take delight in 
displaying their beauty, indnbon ."frequently speaks 
of the male as endeavouring in various ways to charm 
the female. Mr. Gould, after descril ig some pecu- 
liarities in L male humming-bird, says he has no doubt 
that it has the power of displaying them to the greatest 
advantage before the female. Dr. Jerdou insists 
that the beautiful plumage of the male serves “to 
fascinate and attract the female.’' Mr. Bartlett, at the 
Zoological Gardens, expressed himself to me in the 
strongest terms to the same effect. 

It must be a grand sight in the forests of India “ to 
“come suddenly on twenty or thirty pea-fowl, the 
“ males displaying their gorgeous trains, and strutting 
“ about in all the pomp of pride before the gratified 
females.” The wild turkey-cock erects his glittering 
plumage, expands his finely-zoned tail and barred 
wing-feathers, and altogether, with his crimson and 
blue wattles, makes a superb, though, to our eyes, 
grotesque appearance. Similar facts have already been 
given with respect to grouse of various kinds. Turning 
to another Order. The male Bupicola crocea (fig. 50)* 
is one of the most beautiful birds in the world, being 
of a splendid orange, with some of the feathers curi- 
ously truncated and plumose. The female is brownish- 
green, shaded with red, and has a much smaller crest. 
Sir B. Schomburgk has described their courtship ; he 
found one of their meeting-places where ten males and 
two females were present. The space was from four 
to five feet in diameter, and appeared to have been 

* Birds of India/ introduct. ‘ Introduction to the Trochi- 
vol. i. p. ixiv. ; on the peacock, lidse,* 1861, pp. 16 and 111. 
vol. iii, p. 607. See Gould's 
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cleared of every blade of grass and smoothed as if by 
human hands. A male “ was capering, to the apparent 
delight of several others. Now spreading its wings, 
throwing up its head, or opening its tail like a fan ; 



Fig. 50. llupicola cioftia, male (T. W. Wowl';. 


“ now strutting about with a hopping gait until tired, 
“ when it gabbled some kind of note, and was relieved 
“by another. Thus three of them successively took 
“ the field, and then, with self-approbation, withdrew 
to rest ’* The Indians, in order to obtain their skins, 
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wait at one of the meeting-places till the birus are 
eagerly engaged in dancing, and thei* are able to kill 
with their poisoned arrows fonr or five males, one after 
the ^ ther.®^ Wxth birds of paradise lozen or more 
full-plnmaged males congregate in a tree to hold a 
dancing-party, as it is called by the natives : and here 
they fly about, raise their wings, elevate their exquisite 
plumes, and make them vibrate, and the whole tree 
seems, as Mr. Wallace remarks, to be filled with waving 
plumes. When thus engaged, they become so absorbed 
that a skilful archer may shoot nearly the whole party. 
These birds, when kept in confinement in tbe Malay 
Archipelago, are said to take much care in keeping 
their feathers clean ; often spreading them out, ex- 
amining them, and removing every speck of dirt. One 
observer, who kept several pairs alive, did not doubt 
that the display of the male was intended to please 
the female.®® 

The Gold and Amherst pheasants during their 
courtship not only expand and raise their sidendid 
frills, hut twist them, as I have myself seen, obliquely 
towards the female on whichever side she may be 
standing, obviously in order that a large surface may 
be displayed before her.®^ They likewise turn their 
beautiful tails and tail-coverts a little towards the 
same side. Mr. Bartlett lias obseivcd a male Poly- 


‘Journal of R. Geogiai)h. 
8oc.’ voi. X. 1840, p. 236." 

‘Annals and Mag, of Nat. 
Hist.’ vol. xiii. 1854, p. 157; 
also Wallace, ibid. vol. xx. 1857, 
p. 412, and * The Malay Archi- 
pelago,* vol. ii. 1869, p. 252. 
Also Dr. Bennett, as quoted by 
Brehm, ‘ Thierleben,’ B. iii. s. 
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Mr. T. W. Wood has given 
(‘The Student,* April 1870, ]>. 
115) a full account of this 
manner of display, by the Gold 
pheasant and by the Japanese 

E heasant, Fh, ver&icohr ; and 
e calls it the lateral or one- 
sided display. 
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pleotron (fig. 51) in the act of courtship, and has shown 
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The tail and wing-feathers of this bird are ornamented 
with beautiful ocelli, hk. those on the peacock's train. 
Now Tihen the peacock displays himself, he expands 
and erects his tail transversely to body, for he 
stands in front of the female, and has to shew off, at 
the same time, his rich blue throat and breast. But 
the breast of the Polyplectron is obscurely coloured, 
and the ocelli are not confined to the tail-feathers. 
Consequently the Polyplectron does not stand in front 
of the female; but he erects and expands his tail- 
feathers a little obliquely, lowering the expanded wing 
on the same side, and raising that on the opposite side. 
In this attitude the ocelli over the whole body are 
exposed at the same time before the eyes of the 
admiring female in one grand bespangled expanse. To 
whichever side she may turn, the expanded wings and 
the obliquely-held tail are turned towards her. The 
male Tragopan pheasant acts in nearly the same 
manner, for he raises the feathers of the body, though 
not the wing itself, on th^ side which is opposite to 
the female, and which would otherwise be concealed, so 
that nearly all the beautifully spotted feathers are 
exhibited at the same time. 

The Argus pheasant affords a much more remarkable 
case. The immensely developed secondary wing- 
feathers are confined to the male; and each is orna- 
mented with a row of from twenty to twenty-three 
ocelli, above an inch in diameter. These feathers are 
also elegantly marked with oblique stripes and rows of 
spots of a dark colour, like those on the skin of a tiger 
and leopard combined. These beautiful ornaments are 
hidden until the male shows himself off before the 
female. He then erects his tail, and expands his wing- 
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Fig. 82. Side view of male Argue pheasant, whilst displaying before the female. 
Observed and sketched from nature by Mr. T. W. Wood. 


Bhield, which is carried in front of the body. The neck 
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and head are held on one side, so that they are concealed 
by the fan ; but the bird order tc see the female, 
before ^;hom he is displaying himself, sometimes pushes 
his head between two of the long .g-f^athers (as 
Mr. Bartlett has seen), and then presents a grotesque 
appearance. This must be a frequent habit with the 
bird in a state of nature, for Mr. Bartlett and his son 
on examining some perfect skins sent from the East, 
found a place between two of the feathers which was 
much frayed, as if the head had here frequently been 
pushed through. M^. Wood thinks that the male can 
also peep at the female on one side, beyond the margin 
of the fan. ** 

The ocelli on the wing-feathers are wonderful 
objects ; for they are so shaded that, as the Duke of 
Argyll remarks, they stand out like balls lying loosely 
within sockets. When I looked at the s])ecimen in the 
British Museum, which is mounted with the wings 
expanded and trailing downwards, I was however 
greatly disappointed, for the ocelli appeared flat, or 
even concave. But Mr. Gould soon made the case 
clear to me, for he held the feathers erect, in the * 
position in which they would naturally be displayed, 
and now, from the light shining on them from above, 
each ocellus at once resembled the onniment called a 
ball and socket. These feathers ha/c been shown to 
several artists, and all have expressed their admiration 
at the perfect shading. It may well be asked, could 
such artistically shaded ornaments have been formed by 
means of sexual selection ? But it will be convenient to 
defer giving an answer to this question until we treat 
in the next chapter of the principle of gradation, 
w ‘ The Reiga of Law,* 1867, p. 208. 
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The foregoing remarks relate to the secondary wing- 
feathers, hut the primary wing-feathers, which in most 
gallinaceous birds are uniformly coloured, are in the 
Argus pheasant equally wonderful. They are of a soft 
brown tint with numerous dark spots, each of which 
consists of two or three black dots with a surrounding 
dark zone. But the chief ornament is a space parallel 
to the dark-blue shaft, which in outline forms a perfect 
second feather lying within the true feather. This 
inner part is coloured of a lighter chestnut, and is 
thickly dotted with minute white points. I have 
shown this feather to several persons, and many have 
admired it even more than the ball and socket featherSj, 
and have declared that it was more like a work of art 
than of nature. Now these feathers ore quite hidden 
on all ordinary occasions, but are fully displayed, to- 
gether with the long secondary feathers, when they 
are all expanded together so as to form the great fan 
or shield. 

The case of the male Argus pheasant is eminently 
interesting, because it affords good evidence that the 
most refined beauty may serve as a sexual charm, and 
for no other purpose. We must conclude that this is 
the case, as the secondary and primary wing-feathers 
are not at all displayed, and the ball and socket 
ornaments are not exhibited in full perfection until 
the male assumes the attitude of courtship. The 
Argus pheasant does not possess brilliant colours, so 
that his success in love appears to depend on the great 
size of his plumes, and on the elaboration of the most 
elegant patterns. Many will declare that it is utterly 
incredible that a female bird should be able to 
appreciate fine shading and exquisite patterns. It ia 
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Tindoiibtedly a marvellous fact that she should possess 
this almost human degree of taste. He who thinks 
that he can safely gauge the discrimination and taste 
of thf' lower animals may deny that e female Argus 
pheasant can appreciate such refined beauty ; hut he 
will then be compelled to admit th.;t the extraordinary 
attitudes assumed by the male duiing the act of court- 
ship, by which the wonderful beauty of his plumage is 
fully displayed, are purposeless ; and this is a conclusion 
which I for one will never admit. 

Although so many pheasants and allied gallinaceous 
birds carefully display their plumage before tbe 
females, it is remarkable, as Mr. Bartlett informs 
me, that this is not the case with the dull-coloured 
Eared and Cheer pheasants {Grossoptilon av/ritum 
and Phasianus wallichii ) ; so that these birds seem 
conscious that they have little beauty to display. 
Mr. Bartlett has never seen the males of either of 
these species fighting together, though he has not had 
such good opportunities for observing the Cheer as the 
Eared pheasant Mr, Genner Weir, also, finds that all 
male birds with rich or strongly-characterised plumage t 
are more quarrelsome than the dull-coloured species 
belonging to the same groups. The goldfincli, for 
instance, is far more pugnacious than the linnet, and 
the blackbird than the thrush. Those birds which 
undergo a seasonal change of plumage likewise become 
much more pugnacious at the period when they are 
most gaily ornamented. No doubt the males of some 
obscurely-coloured birds fight desperately together, but 
it appears that when sexual selection has been highly 
influential, and has given bright colours to the males of 
any species, it has also very often given a strong 
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tendency to pugnacity. We shall meet with nearly 
analogous cases when we treat of mammals. On the 
other hand, with birds the power of song and brilliant 
colours have rarely been both acquired by the males of 
the same species ; but in this case the advantage gained 
would have been the same, namely success in charming 
the female. Nevertheless it must be owned that the 
males of several brilliantly coloured birds have had 
their feathers specially modified for the sake of pro- 
ducing instrumental music, though the beauty of this 
cannot be compared, at least according to our taste, 
with that of the vocal music of many songsters. 

We will now turn to male birds which are not 
ornamented in any high degree, but which nevertheless 
display during their courtship whatever attractions 
they may possess. These cases are in some respects 
more curious than the foregoing, and have been but 
little noticed. I owe the following facts to Mr. Weir, 
who has long kept confined birds of many kinds, 
including all the British Fringillid® and Emberizidse. 
The facts have been selected from a large body of 
valuable notes kindly sent me by him. The bullfinch 
makes his advances in front of the female, and then 
puffs out his breast, so that many more of the crimson 
feathers are seen at once than otherwise would be the 
case. At the same time he twists and bows his black 
tail from side to side in a ludicrous manner. The 
male chaffinch also stands in front of the female, thus 
showing his rod breast and blue bell,*’ as the fanciers 
call his head ; the wings at the same time being slightly 
expanded, with the pure white bands on the shoulders 
thus rendered conspicuous. The common linnet dis- 
tends his rosy breast, slightly expands his brown wings 
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and tail, so as to make the best of them by exh|llting 
their white edgings. We must, bowQ^^er, be cautious 
in concluding that the wings are spread out solely for 
display, as some birds do so whose v ings are not 
beautiful. This is the case with the domestic cock, 
bat it is always the wing on the side opposite to the 
female which is expanded, and at the same time scraped 
on the ground. The male goldfinch behav'es differently 
from all other finches : his wings are beautiful, the 
shoulders being black, with the dark-tipped wing- 
feathers spotted with white and edged with golden 
yellow. When he courts the female, he sways his 
body from side to side, and quickly turns his slightly 
expanded wings first to one side, then to the other, 
with a golden flashing effect, Mr. Weir informs me 
that no other British finch turns thus from side to side 
during his courtship, not even the closely-allied male 
siskin, for he would not thus add to his beauty. 

Most of the British Buntings are plain coloured 
birds ; but in the spring the feathers on the head of 
the male reed-bunting (Emberiza schoenieulus) acquire 
a fine black colour by the abrasion of the dusky tips ; ^ 
and these are erected during the act of courtship. Mr. 
Weir has kept two species of Amadina from Australia : 
the A, castanotis is a very small and chastely coloured 
finch, with a dark tail, white rump, and jet-black upper 
tail-coverts, each of the latter being marked with three 
large conspicuous oval spots of white,®^ This species, 
when courting the female, slightly spreads out and 
vibrates these parti-coloured i ail-coverts in a very 
peculiar manner. The male Amadina Lathami behaves 

For the description of these the Birds of Australia,’ voL i. 
birds, Bee Gould’s ‘ Handbook to 1866, p. 417, 



612 THE DESCENT OF MAN. Part H. 

very differently, exhibiting before the female his 
brilliantly spotted breast, scarlet rump, and scarlet 
upper tail-coverts. I may here add from Dr, Jerdon 
that the Indian bulbul {Pycnonotm hsemorrhous) has 
its under tail-coverts o| a crimson colour, and these, 
it might be thought, could never be well ^exhibited ; 
but the bird “ when excited often spreads them out 
“ laterally, so that they can be seen even from above.** 
The crimson under tail-coverts of some other birds, as 
with one of the woodpeckers, Picus majors can be seen 
without any such display. The common pigeon has 
iridescent feathers on the breast, and every one must 
have seen how the male inflates his breast whilst 
courting the female, thus showing them off to the 
best advantage. One of the beautiful bronze-winged 
pigeons of Australia {Ocyphaps lopjhotes) behaves, as 
described to me by Mr. Weir, very differently: the 
male, whilst standing before the female, lowers his 
head almost to the ground, spreads out and raises his 
tail, and half expands his wings. He then alternately 
and slowly raises and depresses his body, so that the 
^iridescent metallic feathers are all seen at once, and 
glitter in the sun. 

Sufficient facts have now been given to shew with 
what care male birds display their various charms, and 
this they do with the utmost skill. Whilst preening 
their feathers, they have frequent opportunities for 
admiring themselves'^ and of studying how best to 
exhibit their beauty. But as all the males of the same 
species display themselves in exactly the same manner, 
it appears that actions, at first perhaps intentional, have 
become instinctive. If so, we ought not to accuse birds 
” ‘ Birds of India/ vol. ii, p, 96 
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of conscious vanity ; yet when we see^ peacock stji Hing 
about, with expanded and cuivering^t^il-feathers, he 
seems the very emblem of pride and vanity. 

The, ^various ornaments possessed by (he mal6s are 
certainly of the highest importance to them, for in 
some cases they have been acquired at the expense of 
greatly impeded powers of flight or of running. The 
African night-jar (Cosmetornis), which during the 
pairing-season has one of its primary wing-feathers 
developed into a streamer of very great length, is 
thereby much retarded in its flight, although at other 
times remarkable for its swiftness. The “ unwieldy size ” 
of the secondary wing-feathers of the male Argus 
pheasant is said almost entirely to deprive the bird 
‘‘ of flight.” The fine plumes of male birds of paradise 
trouble them during a high wind. The extremely 
long tail-feathers of the male widow-birds (Vidua) of 
Southern Africa render ‘‘their flight heavy;” but as 
soon as these are cast oS they fly as well as the 
females. As birds always breed when food is abundant, 
the males probably do not suflfer much inconvenience in 
searching for food from their impeded powers of move-^ 
ment ; but there can hardly be a doubt that they must 
be much more liable to be struck down by birds 
prey. Nor can we doubt that the long train of the 
peacock and the long tail and wing -feathers of the 
Argus pheasant must render them an easier pre/to any 
prowling tiger-cat than would otherwise be the case. 
Even the bright colours of many male birds cannbt 
fail to make them conspicuous to their enemies of all 
kinds. Hence, as Mr. Gould has remarked, it probably 
is that such birds are generally of a shy disposi^* 
tion, as if conscious that their beauty ^s a source V 
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danger, and are much more difficult to discover or 
approach, than the sombre coloured and comparatively 
tame females or than the young and as yet unadorned 
males.*^ 

It is a more curious fact that the males of some birds 
which are provided with special weapons for battle, and 
which in a state of nature are so pugnacious that they 
often dll each other, suffer from possessing certain orna- 
ments. Cook-fighters trim the hackles and cut off the 
combs and gills of their cocks ; and the birds are then 
said to be dubbed. An undubbed bird, as Mr. Teget- 
meier insists, is at a fearful disadvantage ; the comb 

and gills offer an easy hold to his adversary’s beak, 
‘‘ and as a cock always strikes where he holds, when 

once he has seized his foe, he has him entirely in his 
“ power. Even supposing that the bird is not killed, 
“ the loss of blood suffered by an undubbed cock is 
“ much greater than that sustained by one that has 
“ been trimmed.” ** Young turkey-cocks in fighting 
always seize hold of each other’s wattles ; and I pre- 
sume that the old birds fight in the same manner. It 
may perhaps be objected that the comb and wattles 
are not ornamental, and cannot be of service to the 
birds in this way ; but even to our eyes, the beauty of 
the glossy black Spanish cock is much enhanced by his 
white face and crimson comb; and no one who has 

** On the Cosraetornis, see ‘ Travels in Africa,’ vol. i, p. 
Livingstone’s ‘ EzpeditU)n to the Z43, and ‘ Ibis,’ vol. iii. 1861, p. 
Zambesi,’ 1B65, p. <56. On the 133. Mr. Gould, on the shy- 
Argus pheasant, Jardine’s * Nat. ness of male birds, ‘ Handbook 
Hiat. Lib.: Birds,’ vol. xiv. p, to Birds of Australia,’ vol. i. 
167. On Birds of Paratlise, 1865, pp. 210, 457. * 

Lesson, quoted by Brehm, Tegetmeier, ‘ The Poultry 

‘ Thkrieben,’ B. iii. s. 326. On Book,’ 1866, p. 139. 
he widow-bird, Barrow’s 
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efer seen the splendid blue wattles of ihe^ 'siale 
Tragopan pheasant distended in coi^tghip can for a 
moment donbt that beauty is the object gained. From 
the foregoing facts we clearly see that the plumes and 
other ornaments of the males must be of the highest 
importance to them ; and we further see that beauty 
is eyen sometimes more importani than success in 
battle. 
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CHAPTEE XIV. 

Bikds — continued. ^ 

Clioice exerted by the female— Length of courtship — Unpaired birds 
—Mental qualities and taste for the beautiful — Preference or 
antipathy shewn by the female for particular males — Variability 
of birds — Variations sometimes abrupt — Laws of variation — 
Formation of 0 elli— Gradations of character — Case of Peacock, 
Argus pheasant, and Urosticte. •' 

When the sexes differ in beauty or in the power of 
singing, or in producing what I have called Instrumental 
music, it is almost invariably the male who surpasses 
the female. These qualities, as we have just seen, are 
evidently of high importance to the male. When they 
are gained for only a part of the year it is always before 
the breeding-season. It is the male alone who elabo- 
irately displays his varied attractions, and often per- 
forms strange antics on the ground or in the air, in 
the presence of the female. Each male drives away, or 
if he can, kills his rivals. Hence we may conclude that 
it is the object of the male to induce the female to pair 
with him, and for this purpose he tr^es to excite or 
charm her in various ways; and this is the^opinion of 
all those who have carefully studied the habits of living 
birds. But there remains a question which has an 
all-important bearing on sexual selection, namely, does 
every male of the same species excite and attract the 
’^male equally ? Or does she exert a choice, and prefer 
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certain males? This latter question can be amswered 
in the affirmative by much (^rect and indirect evidence. 
It is far more difficult to decide what qualities deter- 
mine the choice of the females; but herr^ again we have 
some direct and indirect evidence that it is to a large 
extent the external attractions of the male ; though no 
doubt his vigour, courage, and other mental qualities 
come into play. We will begin with the indirect 
evidence. 

Length of Courtship , — The lengthened period during 
which both sexes of certain birds meet day after day ^ 
an appointed place probably depends partly o* 
co^tship being a prolonged afiair, and 
reiteration in the act of pairing. Thus 
and Scandinavia the balzing or leks 
last from the middle of March, all tn^ 

May. As many as forty or fifty, or ev 
congregate at the leks ; and the same 
frequented during successive years, 
capercailzie lasts from the end of Maj 
or even end of May. In North America 
dances ” of the Tetrao phasianellus “ last 
or more,” Other kinds of grouse, 

America and Eastern Siberia,^ follow 
habits. The fowlers discover the"* 
ruffs congregate by the grass bei 
this shews that the same spot is 
Indians o# Guiana are well acr 

^ Nordman describes (‘Bull 
Soc. Imp. dos Nat. Moscou,’ 

1861, tom. xxxiv. p. 264) the 
balzen of Tetrao urogalloi^s ic 
Amur Laud. He estimated tb 
Dumber of birds assembled 
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arenas, where they expect to find the beantiful cocks of 
the Eock ; and the natives of New Guinea know the 
trees where from ten to twenty male birds of paradise 
in full plumage congregate. In this latter case it is 
not expressly stated that the females meet on the same 
trees, but the hunters, if not specially asked, would 
probably not mention their presence, as their skins are 
valueless. Small parties of an African weaver (Ploceus) 
congregate, during the breeding-season, and perform 
for hours their graceful evolutions. Large numbers of 
Solitary snipe (Scolopax major) assemble during 
m a morass; and the same place is frequented 
*<me purpose during successive years; hjre 
seen running about “ like so many large 
^ their feathers, flapping their wings, 
j strangest cries. ^ 

above birds, — the black-cock, capercailzie, 
e, ruff. Solitary snipe, and perhaps 
is believed, polygamists. With such 
lave been thought that the stronger 
mply have driven away the weaker, and 
lave taken possession of as many females 
'i if it be Ta* cne male to 

tW *omale, we can understand the 
nip and the congregation of so many 
^xes at the same spot. Certain 
species likewise hold nuptial 

fereDoes in reecard to the assem- 
blages of other birds have already 
been given. On Paradisea, see 
W alWti, in ‘ Annals and Mag. of 
Nat. Hist.’ vol. IX. 1857 , p. 412 . 
)n the snipe, Lloyd, ibid. p. 
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assemblages ; this seems to be the case in Scandinavia 
with one of the ptarmigans, , and their leks last from 
the middle of March to th^l middliS of May. In Anstralia 
the lyre-bird (Menura superha) forms small round 
hillocks,” and the M, Alherii scratches for itself shallow 
holes, or, as they are called by the natives, corrohorying 
places, where it is believed both sexes assemble. The 
meetings of the M, stiperha are sometimes very large ; 
and an account has lately been published® by a traveller, 
who heard in a valley beneath him, thickly covered 
with scrub, a din which completely astonished ” him ' 
on crawling onwards he beheld, to his amazement, p’ 
one hundred and fifty of the magnificent Iv 
** ranged in order of battle, and fightin^ 

'' scribable fury.” The bowers of the ^ 
the resort of both sexes during the bic 

here the males meet and contend with 
“ the favours of the female, and here the 
“ and coquet with the males,” With t 
the same bower is resorted to during i 

The common magpie {Corvus pica, Li 
been informed by the Eev. W. Darwin^ 
assemble from all parts of Delamere For// ' 
celebrate the “great magpie marriage.” 
these birds abounded in extraordindr " 
a gamekeeper killed in one mor>*" 
and another killed by a single sbr 
together. They then had the h 
early in the spring at particub* 

* Quoted by Mr. T. W. Wood 
in the ‘ Student/ April 1870, p 
125. 

* Gould, ‘Handbook to 
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be seen in flocks, chattering, sometimes fighting, bust- 
ling and flying about the trees. The whole affair was 
evidently considered Ijy the birds as one of the highest 
importance. Shortly after the meeting they all sepa- 
rated, and were then observed by Mr. Fox and others 
to be paired for the season. In any district in which a 
species does not exist in large numbers, great assem- 
blages cannot, of course, be held, and the same species 
may have different habits in different countries. For 
instance, I have heard of only one instance, from Mr. 
Wedderburn, of a regular assemblage of black game in 
'and, yet these assemblages are so well known in 
and Scandinavia that they have received 

— From the facts now given, wo may 
j ptourtship of birds, belonging to widely 
a|3s, is often a prolonged, delicate, and 
eair. There is even reason to suspect, 
iis will at first appear, that some males 
lahe same species, inhabiting the same 
jsi always please each other, and con- 
>1 not pair. Many accounts have been 
'ther the male or female of a pair having 
uickly replaced by another. This has 
re frequently with the magpie than 
owing perhaps to its conspicuous 
The illustrious Jenner states 
f a pair was daily shot no less 
lively, “ but all to no purpose, 
*e soon found another mate’*; 
eir young. A new partner 
^^uoceeding day; but Mr. 

Tine being replaced on the 
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evening of the same day. Even after the eg^i are 
hatched, if one of the old birds is destroyed a mate will 
often be found ; this occurred after an interval of two 
days, in a case recently observed by one of Sir J. 
Lubbock's keepers.® The first and most obvious con- 
jecture is that male magpies must be much more 
numerous than females ; and that in the above cases, as 
well as in many others which could be given, the males 
alone had been killed. This apparently holds good in 
some instances, for the gamekeepers in Delamere Forest 
assured Mr. Fox that the magpies and carrion-cro^ 
which they formerly killed in succession in 
numbers near their nests, were all males: 
accounted for this fact by the males bein<'' 
whilst bringing food to the sitting ^ 
livray, however, gives, on the authoi 
observer, an instance of three magpies s 
on the same nest, which were all fern 
case of six magpies sucessively killed 
the same eggs, which renders it prol 
them were females ; though, as I hear 
the male will sit on the eggs when the fe 

Sir J. Lubbock's gamekeeper has reper/' 
how often he could not say, one of a p 
rulus glandarius), and has never iv" 
wards to find the survivor re-ma^ 

F. Bond, and others have shot or 
crows {Gorvus corone), but tb 
tenanted by a pair. These b‘ 
but the peregrine-falcon {F( 

® On magpies, Jen nor, in ‘ Phil 
Transact.’ 1824, p. 21. Macg" 
livray, ‘ Hist. British Birds,’ ^ * 
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Mr. Thompson states that in Ireland if either an old 
male or female be killed in the breeding-season (not an 
‘‘uncommon circumstance), another mate is found 
“within a yery few days, so that the eyries, notwith- 
“ standing such casualties, are sure to turn out their 
“ complement of young.” Mr. Jenner Weir has known 
the same thing with the peregrine-falcons at Beachy 
Head. The same observer informs me that three 
kestrels (Faloo tinnuneulus), all males, were killed one 
after the other whilst attending the same nest ; two of 
^ese were in mature plumage, but the third was in the 
*"e of the previous year. Even with the rare 
^ '^le {Aquila chrtjsaetos)^ Mr. Birkbeck was as- 
‘■’istworthy gamekeeper in Scotland, that if 
“ "^her is soon found. So with the white 
j survivor readily found a mate, 

a^s.of ^ent on.” 

®;^^^rne, who gives the case of the owl, adds 
i^®in, who from believing that partridges 
disturbed by the males fighting, used 
and though he had widowed the same 
i times, she always soon found a fresh 
same naturalist ordered the sparrows, 
the house- martins of their nests, to be 
‘ which was left, “ be it cock or hen, 
^ a mate, and so for several times 
add analogous casas relating to 
Ue, and redstart. With respect 
'ATa ruticilla), a writer expresses 
^ing female could so soon have 
^•she was a widow, for the 
")^viihe neighbourhood. Mr. 
^itRae a nearly similar case ; 
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at Blackheath he never sees or hears the note of the 
wild bullfinch, yet when one of his caged males has died, 
a wild one in the course of a few days has generally come 
and perched near the widowed female, whose call-note 
is not loud. I will give only one other fact, on the 
authority of this same observer; one of a pair of starlings 
{Stwrnus vulgark) was shot in the morning ; by noon a 
new mate was found ; this was again shot, but before 
night the pair was complete; so that the disconsolate 
widow or widower was thrice consoled during the same 
day. Mr. Engleheart also informs me that he ' 
during several years to shoot one of a pair of ' 
which biylt in a hole in a house at Blackhea^^ 
loss was always immediately repaired, 
season he kept an account, and four ' 
thirty-five birds from the same ne 
of both males and females, but in w 
could not say : nevertheless, after a 
a brood was reared.'^ 

These facts well deserve attention 
there are birds enough ready to repn 
lost mate of either sex ? Magpies, jays, . 
partridges, and some other birds, are always 
the spring in pairs, and never by themselv 
offer at first sight the most perplexing c 
of the same sex, although of course 
sometimes live in pairs or in smaP 
to be the case with pigeons and r 

• On tlie peregrine falcon, see ’ 
rhompson,* Nat. Hist, of Ireland : 

Birds/ vol. i. 1849, p. 39. On 
)wl8, sparrows, and partridges, 
iee White, ‘Nat. Hist, of Sel- 
|K>me,’ edit, of 1825, voL i. p. 
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sometimes live in triplets, as has been observed with 
starlings, carrion-crows, parrots, and partridges. With 
partridges two females have been known to live with one 
male, and two males with one female. In all such cases 
it is probable that the union would be easily broken ; 
and one of the three would readily pair with a widow or 
widower. The males of certain birds may occasionally 
be heard pouring forth their love-song long after the 
proper time, shewing that they have either lost or never 
af ained a mate. Death from accident or disease of one of 
vV^ege\ would l^^^e the other free and single; and there 
\crQ (^to believe that female birds during the breed- 
\^<>|gare especially liable to prematm*,e death. 
,ig|iich have had their nests destroyed, or 
^ij^^jtarded individuals, would easily be 
^ ioir mates, and would probably be 
sPSj^f could of the pleasures and 

offspring although not their own,*^ 

■ as these probably explain most of the 
Nevertheless, it is a strange fact that 
^ ^^.istrict, during the height of the breed- 

'' (‘ Nat. Hist, of servations in Natural History/ 
vol. i, p. 140) on 1846, p. 87. 
ly in the season, * The following case has been 
of male part- given (‘The Times,’ Aug. 6th, 
I have heard 1868) by the Kev. F. 0. Monis, 
J erme'f, on on the authority of the Hon. and 
he gene- Rev. 0. W. Forester. “The 
Vds, in “gamekeeper here found a 
’gard “hawk’s nest this year, with 
Hwe “ five young ones on it. He took 
v/es “ four and killed them, but left 
“one with its wing? clipped as 
“a decoy to destroy the old ones 
X, “by. They were both shot next 
“ day, in the act of feeding the 
“ young one, ’i%nd the keeper 
thought it was done with. The 
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ing-season, there should be so many males and females 
always ready to repair the loss of a mated bird. Why 
do not such spare birds immediately pair together? 
Haye we not some reason to suspect, and the suspicion 
has occurred to Mr. Jenner Weir^, that as the courtship 
of birds appears to be in many cases prolonged and 
tedious, so it occasionally happens that certain males 
and females do not succeed, during the proper season, 
in exciting each other’s loye, and consequently do not 
pair? This suspicion will appear somewhat less im- 
probable after we have seen what strong antipathies 
and preferences female birds occasionally evince towards 
particular males. 

Mental Qualities of Birds, and their Taste for ihe^ 
Beautiful . — Before we further discuss.^Jn^ question 
whether the females select the more ate^jicive males 
or accept the first whom they may encounter, it will be 
adyisable briefly to consider the mental powers.of birds. . 
Their reason is generally, and perhaps justly, ranke^ ' 
as low ; yet some facts could be given ® leading ^ 


“ next day he came again and 
“found two other charitable 
“hawks, who had come with an 
“ adopted feeling to succour the 
“orphan. These two iie killed, 
“and then left the nest. On 
“ returning afterwards he found 
“ two more charitable individuals 
“on the same errand of mercy. 
“One of these he killed; the 
“other he also shot, but could 
“not find. No more came on 
“the like fruitless errand.” 

• 1 am iiidebied lo Prof. New- 
ton for the loliowm^ passage 1 
from Mr. Adam’s ‘ Travels of a 


Naturalist,’ 1870,^ 
ing of Japanese 
confinement, 't? 

“ of the mor;^ ' 
“the yew. 

“ food of »l5' 

“ at one^, 

“ haze’ ' 

“ ur 
“t\ 


-y 
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opposite conclusion. Low powers of reasoning, how- 
ever, are compatible, as we see with mankind, with 
strong affections, acute perception, and a taste for the 
beautiful ; and it is with these letter qualities that we 
are here concerned. Jt has often been said that parrots 
become so deeply attached to each other that when one 
dies the other pines for a long time ; but Mr. Jenner 
Weir thinks that with most birds the strength of their 
affection has been much exaggerated. Nevertheless 
when one of a pair in a state of nature has been shot, 
the survivor has been heard for days afterwards uttering 
a plaintive call; and Mr. St. John gives various facts 
proving the attachment of mated birds.^® Mr. Bennett 
relates that in China after a drake of tlie beautiful 
mandarin had been stolen, the duck remained dis- 
consolate,! <^igh sedulously courted by another man- 
darin drake, who displayed before her all his charms. 
After an interval of three weeks the stolen drake was 
^covered, and instantly the pair recognised each other 
extreme joy. On the other hand starlings, as we 
'^n, may be consoled thrice in the same day for 
^ their mates. Pigeons have such excellent 
ios, that they have been known to return 
homes after an interval of nine months, 
om Mr. Harrison Weir, if a pair which 
■^main mated for life be separated for 
the winter, and afterwards matched 
^wo, when brought together again, 
each other. 

’at 

“ fretted and moped, refused her 
“food, and died of a broken 
\ /‘heart.” 

‘ Wanderings in New South 
' Wales,’ vol. ii. 1834:, p. 62. 
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Birds sometimes exhibit benevolent feelings; they 
will feed the deserted young ones even of distinct 
species, but this perhaps ought to be considered as a 
mistaken instinct. They will feed, as shewn in an earlier 
part of this work, adult birds of their own species which 
have become blind. Mr. Buxton gives a curious account 
of a parrot which took care of a frost-bitten and crippled 
bird of a distinct species, cleansed her feathers, and 
defended her from the attacks of the other parrots 
which roamed freely about his garden. It is a still 
more curious fact that these birds apparently evince 
some sympathy for the pleasures of their fellows. When 
a pair of cockatoos made a nest in an acacia tree, ‘‘ it 
“ was ridiculous to see the extravagant interest taken 
“in the matter by the others of the same species.'' 
These parrots, also, evinced unbounded cariosity, and 
clearly had ‘‘the idea of property and possession."^* 
They have good memories, for in the Zoological Gardens 
they have plainly recognised their former masters afte s 
an interval of some months. 

Birds possess acute powers of observation. . ' 
mated bird, of course, recognises its fellow. ./ 
states that a certain number of mocki^ 

{Mimus polyglottus) lemsim all the year n 
siana, whilst others migrate to the 
these latter, on their return, are insf4 
and always attacked, by their southe' 
under confinement distinguish di^ 
proved by the strong and perma’ 
tion which they shew, witho 
towards certain individuals, ^ 

“ ‘Acclimatization of Parrots,' ^ 
by C. Buxton, M.P. ‘ Annals and 
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instances with jays, partridges, canaries, and especially 
bullfinches. Mr. Hussey has described in how extra- 
ordinary a manner a tamed partridge recognised every- 
body : and its likes and dislikes were very strong. This 
bird seemed “ fond of gay colours, and no new gown or 
‘‘ cap could be put on without catching his attention.” 
Mr. Hewitt has described the habits of some ducks 
(recently descended from wild birds), which, at the 
approach of a strange dog or cat, would rush headlong 
into the water, and exhaust themselves in their attempts 
to escape ; but they knew Mr. Hewitt^s own dogs and 
cats so well that they would lie down and bask in the 
sun close to them. They always moved away from a 
strange man, and so they would from the lady who 
attended them If she made any great change in her 
dress. Audnbon relates that he reared and tamed a 
wild turkey which always ran away^from any strange 
dog ; this bird escaped into the woods, and some days 
afterwards Audubon saw, as he thottflit, a wild turkey, 
ad made his dog chase it ; but, to his astonishment, 
" hd did not run away, and the dog, when he came 
nt attack the bird, for they mutually recognised 
as old friends.^* 

Weir is convinced that birds pay par- 
don to the colours of other birds, some- 
usy, and sometimes as a sign of kinship, 
^eed-bunting (Emheriza schoerdculus), 
ts black head-dress, into his aviary, 
s not noticed by any bird, except 

13, 1863, p. 39. Audubon on the 
^ wild turkey, ‘ Omith. Biography,’ 
vol. i. p. 14:. On the mocking- 
thrush, ibid. vol. i. p. 110. 
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by a bullfinch, which is likewise black-headed, 'this 
bullfinch was a very ^niet bird, and had never before 
quarrelled with any of its comrades, including another 
reed-bunting, which had not as yet become black- 
headed : but the reed-bunting with a black head was 
so unmercifully treated that it had to be removed. 
Spiza cyaneay during the breeding-season, is of a bright 
blue colour ; and though generally peaceable, it attacked 
8. eiriSy which has only the head blue, and completely 
scalped the unfortunate bird. Mr. Weir was also obliged 
to turn out a robin, as it fiercely attacked all the birds 
in his aviary with any red in their plumage, but no 
other kinds ; it actually killed a red-breasted crossbill, 
and nearly killed a goldfinch. On the other hand, he 
has observed that some birds, when fir^t introduced, fly 
tovvards the species which resemble them most in colour, 
and settle by their sides. 

As male birds display their fine plumage and other 
ornaments with # much care before the females, it is 
obviously probable that these appreciate the beauty 
their suitors. It is, however, difficult to obtain 
evidence of their capacity to appreciate beauty 
birds gaze at themselves in a looking-glas‘ 
many instances have been recorded) we cr 
that it is not from jealousy of a suppose^' 
this is not the conclusion of some obs 
cases it is difficult to distinguish bet" 
and admiration. It is perhaps the 
as stated by Lord Lilford,^*^ at 
any bright object, so that, ir 
“ will dart dowi|,^ to a brig' 

regardless of Repeated si 
The ‘Ibis,’ t 
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drawn down from the sky, and is caught in large 
numbers, by a small mirror made to move and glitter in 
the sun. Is it admiration or curiosity which leads the 
magpie, raven, and some other birds to steal and secrete 
bright objects, such as silver articles or jewels? 

Mr. Gould states that certain humming-birds decorate 
the outsides of their nests “ with the utmost taste ; they 
'‘instinctively fasten thereon beautiful pieces of flat 
“ lichen, the larger pieces in the middle, and the smaller 
“on the part attached to the branch. Now and then 
“ a pretty feather is intertwined or fastened to the outer 
“ sides, the stem being always so placed that the feather 
“ stands out beyond the surface.” The best evidence, 
however, of a taste for the beautiful is afforded by the 
three genera of' Australian bower-birds already men- 
tioned. Their bowers (see fig. 46, p. 76), where the 
sexes congregate and play strange antics, are variously 
constructed, but what most concerns us is, that they 
‘are decorated by the several species in a different 
anner. The Satin bower-bird collects gaily-coloured 
'‘les, such as the blue tail-feathers of parrakeets, 
bones and shells, which it sticks between 
^ arranges at the entrance. Mr. Gould found 
a neatly-worked stone tomahawk and a 
>tton, evidently procured from a native 
ese objects are continually re-arranged, 
by the birds whilst at play. The 
bower-bird “ is beautifully lined 
lisposed that the heads nearly 
ns are very profuse.” Bound 
grass-stems in their proper 
rent paths leading to the 
\s are often brought from 
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a great distance. The Eegent bird, as describe by 
Mr. Eamsay, ornaments its short bower with bleached 
land-shells belonging to five or six species, and with 
“ berries of various colours, blue, red, and black, which 
“ give it when fresh a very pretty appearance. Besides 
‘‘these there were several newly-picked leaves and 
“ young shoots of a pinkish colour, the whole showing 
“a decided taste for the beautiful.” Well may Mr. 
Gould say that “these highly decorated halls of as- 
“sembly must be regarded as the most wonderful 
“instances of bird-architecture yet discovered;” and 
the taste, as we see, of the several species certainlv 
diflfers.^* 

Preference for particular Males ly the Females . — 
Having made these preliminary remarks on the dis- 
crimination and taste of birds, I will give all the facts 
known to me which bear on the preference shewn by 
the female for particular males. It is certain that 
distinct species of birds occasionally pair in a state r ' 
nature and produce hybrids. Many instances could 
given ; thus Macgillivray relates how a male V 
and female thrush “ fell in love with each r 
produced offspring.^^ Several years ago e’ 
had been recorded of the occurrence in 
of hybrids between the black grouse 
but most of these cases may perhap*^ 
by solitary birds not finding one 

On the ornamented nests of 
humming-birds, Gould, ‘Intro- ^ 
duction to the Trochilidse, 1861, 
p. 19. On the bower-birdrf, 

Gould, ‘Handbook to the Birds 
of Australia,* 1866, vol. i. pp. 
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to pair with. With other birds, as Mr. Jenner Weir 
has reason to believe, hybrids are sometimes the resnlt 
of the casual intercourse of birds building in close 
proximity. But these remarks do not apply to the 
many recorded instances of tamed or domestic birds, 
belonging to distinct species, which have become abso- 
lutely fascinated with each other, although living with 
their own species. Thus Waterton states that out of 
a flock of twenty-three Canada geese, a female paired 
with a solitary Bernicle gander, although so different 
in appearance and size ; and they produced hybrid off- 
spring. A male wigeon {Mareca penelope), living with 
females of the same species, has been known to pair 
with a pintail duck, Querquedula acuta. Lloyd de- 
scribes the remarkable attachment between a shield- 
drake (Tadoma vulpamer) and a common duck. Many 
additional instances could be given ; and the Eev. E. 
S. Dixon remarks that those who have kept many 
^Mifi*erent species of geese together well know what 
unaccountable attachments they are frequently form- 
.and that they are quite as likely to pair and rear 
^ with individuals of a race (species) apparently 
' alien to themselves as with their own stock.” 

D. Fox informs me that he possessed 
me a pair of Chinese geese {Anser cygno- 
mou gander with three geese. The two 
separate, until the Chinese gander 

Nat. mestic Poultry,’ p. 137 ; Hewitt, 
‘'sl7. in ‘ J ouraal of Horticulture,’ J an. 

13, 18(53, p. 40 ; Bechstein, *Stu- 
' bonvog<4,’ 1840, s. 230. Mr. J. 

'■ Jenner Weir has lately given me 
, » an analogous case with ducks of 
‘^two specie#. 
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seduced one of the common geese to live with him. 
Moreover, of the young birds hatched from the eggs 
of the common geese, only four were pure, the other 
eighteen proving hybrids ; so that the Chinese gande# 
seems to have had prepotent charms over the common 
gander. I will give only one other case ; Mr. Hewitt 
states that a wild duck, reared in captivity, ‘‘after 
breeding a couple of seasons with her own mallard, at 
‘‘ once shook him off on my placing a male Pintail on 
‘‘ the water. It was evidently a case of love at first 
“ sight, for she swam about the new-comer caressingly, 
“though he appeared evidently alarmed and averse to 
“ her overtures of affection. From that hour she forgot 
“her old partner. Winter passed by, and the next 
“ spring the Pintail seemed to have become a convert 
“ to her blandishments, for they nested and produced 
“ seven or eight young ones.’' 

What the charm may have been in these several cases, 
beyond mere novelty, we cannot even conjecture. Colour, 
however, sometimes comes into play; for in order to 
raise hybrids from the siskin {Fringilla spinus) and the 
canary, it is much the best plan, according to BechsteriP 
to place birds of the same tint together. Mr. Je?' 
Weir turned a female canary into his aviary_, 
there were male linnets, goldfinches, siski^eg^ 
finches, chaffinches, and other birds, in 'C. 
which she would choose; but there 
doubt, and the greenfinch carried the ,, 
and produced hybrid offspring. jlo' 

The fact of the female prefer a^' 
male rather than with anothei^^ 
not so likely to excite atte^ 
as we have just seen, bet"* 
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former cases can best be observed with domesticated or 
confined birds ; but these are often pampered by high 
feeding, sometimes have their instincts vitiated 
% an extreme degree. Of this latter fact I could give 
snfiicient proofs with pigeons, and especially with fowls, 
but they cannot be here related. Vitiated instincts 
may also account for some of the hybrid unions above 
mentioned ; but in many of these cases the birds were 
allowed to range freely over large ponds, and there is 
no reason to suppose that they were unnaturally stimu- 
lated by high feeding. 

With respect to birds in a state of nature, the first 
and most obvious supposition which will occur to every 
one is that the female at the proper season accepts the 
first male whom she may encounter ; but she has at 
least the opportunity for exerting a cnoice, as she is 
almost invariably pursued by many males. Audubon 
— and we must remember that he spent a long life in 
prowling about the forests of the United States and 
observing the birds — does not doubt that the female 
deliberately chooses her mate ; thus, speaking of a 
woodpecker, he says the hen is followed by half-a-dozea 
suitors, who continue performing strange antics, 
a marked preference is shewn for one.” The 
the red" winged starling {Agelmus phoeniceus) 
ursued by several males, “ until, becoming 
alights, receives their addresses, and 
’’oice.” He describes also how several 
oatedly plunge through the air with 
nddenly turning, and thus making 
m sooner has the female made 
■er males are driven away.” 
\ ^ihartes aura) of the United 
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States, parties of eight, ten, or more males and females 
assemble on fallen logs, exhibiting the strongest desire 
‘'to please mutually,^’ and after many caresses, each 
male leads off his partner on the wing. Indtibon like"- 
wise carefully observed the wild flocks of Canada geese 
{Anser canadensis), and gives a graphic description of 
their love-antics; he says that the birds which had 
been previously mated " renewed their courtship as early 
"as the month of January, while the others would be 
" contending or coquetting for hours every day, until 
" all seemed satisfied with the choice they had made, 
"after which, although they remained together, any 
"person could easily perceive that they were careful 
" to keep in pairs. I have observed also that the older 
"the birds the shorter were the preliminaries of their 
" courtship. The bachelors and old maids whether in 
" regret, or not caring to be disturbed by the bustle, 
" quietly moved aside and lay down at some distance 
"from the rest.”^® Many similar statements with 
respect to other birds could be cited from this same 
observer. 

Turning now to domesticated and confined birds, I wil^ 
commence by giving what little I have learnt resp' 
ing the courtship of fowls. I have received long h 
on this subject from Messrs. Hewitt and Teg^ 
and almost an essay from the late Mr. Brent, 
admitted by every one that these gentl^" 
known from their published works, 
experienced observers. They do no' 
females prefer certain males on a^ 
of their plumage ; but some alk 

^ Audubon, * Ornitholog. Biogr 
pp. 42, 276 ; voL iii. p, 2. 
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the artificial state under which these birds have long 
been kepi Mr. Tegetmeier is convinced that a game- 
cock, though disfigured by being dubbed and with his 
hackles trimmed, would be accepted as readily as a male 
retaining all his natural ornaments. Mr. Brent, how- 
ever, admits that the beauty of the male probably aids 
in exciting the female ; and her acquiescence is neces- 
sary. Mr. Hewitt is convinced that the union is by no 
means left to mere chance, for the female almost in- 
variably prefers the most vigorous, defiant, and mettle- 
some male ; hence it is almost useless, as he remarks, 
‘‘ to attempt true breeding if a game-cock in good health 
and condition runs the locality, for almost every hen 
“ on leaving the roosting-place will resort to the game- 
cock, even though that bird may not actually drive 
away the male of her own variety.” Jnder ordinary 
circumstances the males and females of the fowl seem to 
come to a mutual understanding by means of certain 
gestures, described to me by Mr. Brent, But hens will 
often avoid the officious attentions of young males. 
Old hens, and hens of a pugnacious disposition, as the 
•^ame writer informs me, dislike strange males, and will 
' yield until well beaten into compliance, Ferguson, 
ver, describes how a quarrelsome hen was subdued 
irentle courtship of a Shanghai cock.^^ 

reason to believe that pigeons of both sexes 
with birds of the same breed; and 
dislike all the highly improved breeds.^^ 
has lately heard from a trustworthy 
blue pigeons, that these drive away 

’ and Plants under Domestication,’ 
vol. ii. p, 103. 
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all other coloured varieties, such as white, red, and 
yellow ; and from another observer, that a female dun 
carrier could not, after repeated trials, be matched with 
a black male, but immediately paired with a dun. 
Again, Mr. Tegetmeier had a female blue turbit that 
obstinately refused to pair with two males of the same 
breed, which were successively shut up with her for 
weeks ; but on being let out she would have immediately 
accepted the first blue dragon that offered. As she was 
a valuable bird, she was then shut up for many weeks 
with a silver (i.e., very pale blue) male, and at last 
mated with him. Nevertheless, as a general rule, colour 
appears to have little influence on the pairing of pigeons. 
Mr. Tegetmeier, at my request, stained some of his birds 
with magenta, but they were not much noticed by the 
others. 

Female pigeons occasionally feel a strong antipathy 
towards certain males, without any assignable cause. 
Thus MM. Boitard and Corbie, whose experience ex- 
tended over forty- five years, state : ‘‘ Quand une femelle 
eprouve de Tantipathie pour un male avec lequel on 
“ veut Taccoupler, malgre tons les feux de Tamour 
“ malgre Falpiste et le chenevis dont on la nourrit por 
“ augmenter son ardour, malgr^ un emprisonnemen^ 

“ six mois et meme d’un an, elle refuse constammt? 
“caresses; les avances empressees, les agacer* 

“ tournoiemens, les tendres roucoulemens, ri^' 

“ lui plaire ni T^mouvoir ; gonflee, boudeuf" 

“un coin de sa prison, elle n'en sort o' 

“ manger, ou pour repousser avec un^ 

“caresses devenues trop pressar' 

Boitard and Corbi6, ‘Les 
Pigeons, &c.,’ 1824, p. 12. 
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hand, Mr. Harrison Weir has himself observed, and has 
heard from several breeders, that a female pigeon will 
occasionally take a strong fancy for a particular male, 
and will desert her own mate for him. Some females, 
according to another experienced observer, Kiedel,*^ are 
of a profligate disposition, and prefer almost any stranger 
to their own mate. Some amorous males, called by our 
English fanciers gay birds,” are so successful in their 
gallantries, that, as Mr. H. Weir informs me, they must 
be shut up on account of the mischief which they cause. 

Wild turkeys in the United States, according to 
Audubon, sometimes pay their addresses to the 
domesticated females, and are generally received by 
“them with great pleasure.” So that these females 
apparently prefer the wild to their own males.*^ 

Here is a more curious case. Sir E. Heron during 
many years kept an account of the habits of the pea- 
fowl, which he bred in large numbers. He states that 
“the hens have frequently great preference to a parti- 
“ cular peacock. They were all so fond of an old pied 
“ cock, that one year, when he was confined, though still 
V in view, they were constantly assembled close to the 
trellice-walls of his prison, and would not sufier a 
nanned peacock to touch them. On his being let 
in the autumn, the oldest of the hens instantly 
'^d him and was successful in her courtship. The 
he was shut up in a stable, and then the 
"'•ted his rival.” This rival was a japanned 


nearly vol, i, p, 13. See to the same effect, 
Dr. Bryant, in ‘ Allen’s Mammals 
, and Birds of Florida,’ p. 344. 

^ ‘ Proc. Zool. Soc.’ 1836, p. 
54. The japanned peacock ii 
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or black-winged peacock, to our eyes a more beautiful 
bird than the common kind. 

Lichtenstein, who was a good observer and had ex- 
cellent opportunities of observation at the Oape of Good 
Hope, assured Eudolphi that the female widow-bird 
{Ohera progne) disowns the male when robbed of the 
long^tail-feathers with which he is ornamented during 
the breeding-season. I presume that this observation 
must have been made on birds under confinement.^^ 
Here is an analogous case; Dr. Jaeger,^® director of the 
Zoological Gardens of Vienna, states that a male silver- 
pheasant, who had been triumphant over all other males 
and was the accepted lover of the females, had his orna- 
mental plumage spoiled. He was then immediately 
superseded by a rival, who got the upper hand and after- 
wards led the flock. 

It is a remarkable fact, as shewing how important 
colour is in the courtship of birds, that Mr. Boardman, 
a well-known collector and observer of birds for many 
years in the Northern United States, has never in his 
large experience seen an albino paired with another bird; 
yet he has had opportunities of observing many albinos 
belonging to several species.** It can hardly be main- 
tained that albinos in a state of nature are incapable of 
breeding, as they can be raised with the greatest facili^ 
under confinement. It appears, therefore, that 


considered by Mr. Sclater as a 
distinct species, and has been 
named Favo nigripennis\ but 
the evidence seems to me to show 
that it is only a variety. 

^ Rudolphi, ‘Beytrage zur 
Anthropologie,’ 1812, s. 184. 

** ‘Die Darwin*8che Theorie, 


und ihre Stellung zu 
Religion,* 1869, s. ^ 
^ I'his statemf 
Mr. A. Leith A'* 
and Forest 
76, and ' 
experip 
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must attribute the fact that they do not pair to their 
rejection by their normally coloured comrades. 

Female birds not only exert a choice, but in some few 
cases they court the male, or even fight together for 
his possession. Sir E. Heron states that with peafowl, 
the first advances are always made by the female ; some- 
thing of the same kind takes place, according to Audu- 
bon, with the older females of the wild turkey. With 
the capercailzie, the females flit round the male whilst 
he is parading at one of the places of assemblage, and 
solicit his attention.^® We have seen that a tame wild- 
duck seduced an unwilling pintail 'drake after a long 
courtship. Mr. Bartlett believes that the Lophophorus, 
like many other gallinaceous birds, is naturally poly- 
gamous, but two females cannot be placed in the same 
cage with a male, as they fight so much together. The 
following instance of rivalry is more surprising as it 
relates to bullfinches, which usually pair for life. Mr. 
Jenner Weir introduced a dull-coloured and ugly female 
into his aviary, and she immediately attacked another 
mated female so unmercifully that the latter had to be 
separated. The new female did all the courtship, and 
was at last successful, for she paired with the male; 
but after a time she met with a just retribution, for, 
casing to be pugnacious, she was replaced by the old 
nale, and the male then deserted his new and returned 
" old love, 

^ ordinary cases the male is so eager that he will 
’ female, and does not, as far as we can judge, 

'> ])eafowl, see 1848, p. 8. For the turkey, 
Soc.’ Audubon, ibid. p. 4. For the 
•V. E. S. capercailzie, Lloyd, ‘ Game Birds 
dtry,’ of Sweden,’ 1867, p. 23. 
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prefer one to the other; but, as we shall hereaft€?r see, 
exceptions to this rule apparently oco^ir in some few 
groups. With domesticated birds, I hare heard of only 
one case of males shewing any preference for certain 
females, namely, that of the domestic cock, who, accord- 
ing to the high authority of Mr. Hewitt, prefers the 
youhger to the older hens. On the other hand, in effect- 
ing hybrid unions between the male pheasant and 
common hens, Mr. Hewitt is convinced that the 
pheasant invariably prefers the older birds. He does 
not appear to be in the least influenced by their colour ; 
but “is most capricious in his attachments:”®^ from 
some inexplicable cause he shews the most determined 
aversion to certain hens, which no care on the part of 
the breeder can overcome. Mr. Hewitt informs me that 
some hens are quite unattractive even to the males of 
their own species, so that they may be kept with several 
cocks during a whole season, and not one egg out of 
forty or fifty will prove fertile. On the other hand, with 
the Long-tailed duck [Harelda glacialis), “ it has been 
“ remarked,” says M. Ekstrom, “ that certain females 
“are much more courted than the rest. Frequently, 
“ indeed, one sees an individual surrounded by six or 
“eight amorous males.” Whether this statement ip 
credible, I know not ; but the native sportsmen shoo' 
these females in order to stuff them as decoys.®® 

With respect to female birds feeling a preferenc' 
particular males, we must bear in mind that " 
judge of choice being exerted only by analog" 
inhabitant of another planet were to behol ” 

** Mr. Hewitt, quoted in Quoted 

^ Tegetmeier’s Poultry Book/ Birds of 
1806, p. 165. 
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foundatione for the work of selection. That domesti- 
cated birds have varied greatly, their variations being 
inherited, is certain. That birds in a state of nature 
have been modified into distinct races is now universally 
admitted.®* Variations may be divided into two classes ; 
those which appear to our ignorance to arise spontane- 
ously, and those which are directly related to the 
surrounding conditions, so that all or nearly all the 
individuals of the same species are similarly modified. 
Cases of the latter kind have recently been observed 
with care by Mr. J. A. Allen,®‘ who shews that in the 
United States many species of birds gradually become 


^ According to Dr. Biasing 
(^bis/ vol. ii. I860, p. 297), 
there are 425 indubitable species 
of birds which breed in Europe, 
besides sixty forms, which are 
frequentl}?' regarded as distinct 
species. Of the Dtter, Blasius 
thinks that only ten are really 
doubtful, and that the other fifty 
ought to be united with their 
nearest allies ; hut this shews 
that there must be a consider- 
able amount of variation with 
some of our Euruj)can birds. It 
is also an unsettled point with 
naturalists, whether several 

ALudiiOsivi t>ii' +, t* 

be ranked as specifically distinct 
from the corresponding Europ<ian 
species. So again many North 
American forms which until 
lately W(!re named as distinct 
species, are now considered to be 
local races. 

‘Mammals and Birds of 
Bast Bloridr/ also an ‘Ornitho- 
logical Reconnaissance of Kan- 
sas, Notwithstanding the 
Indnonce of climate on the 


colours of birds, it is difficult to 
account for the dull or dark tints 
of almost all the sp cies inhabit- 
ing certain coun tries, for instance, 
the Galapagos Islands under the 
equator, the wide temperate 
plains of Patagonia, and, as it 
appears, Bgypt (see Mr. flarts- 
horne in the ‘ American Natura- 
list,’ 1873, p. 747). These 
countries are open, and afford 
little shelter to birds; hut it 
seems doubtful whether the ab- 
sence of brightly coloured species 
can be explained on the prin- 
ciple of protection, for on the 
whiuh aic oqudflly open, 
though covered by green grass, 
and where the birds would be 
equally exposed to danger, many 
brilliant and conspicuously 
coloured species are common. 
I have sometimes speculated 
whether the prevailing dull tints 
of the scenery in the above 
named countries may not have 
affected the appreciation of bright 
colours by the birds inhabiting 
them. 
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more strongly coloured in proceeding southward, and 
more lightly coloured in procee^ding westward to the arid 
plains of the interior. Both sexes seem generally to 
be affected in a like manner, but sometimes one sex more 
than the other. This result is not incompatible with 
the belief that the colours of birds are mainly due to 
the accumulation of successive variations through s'^xnal 
selection ; for even after the sexes have been greatly 
differentiated, climate might produce an equal effect on 
both sexes, or a greater effect on one sex than on the 
other, owing to some constitutional difference. 

Individual differences between the members of the 
same species are admitted by every one to occur under 
a state of nature. Sudden and strongly marked varia- 
tions are rare ; it is also doubtful whether it* beneficial 
tney would often be preserved through selection and 
transmitted to succeeding generations.^® Nevertheless, 
it may be worth while to give the few cases which I have 
been able to collect, relating chiefly to colour, — simple 
albinism and melanism being excluded. Mr. Gould is 
well known to admit the existence of few varieties, for 

^ ‘ Origin of Species, fifth which follows from the prcserva- 
edit. 1869, p. 104. 1 had always tion of the most valued indi- 

perceived,that rare and strongly- viduals of each breed, withoi' j 
marked deviations of structure, any ^kitenduu on Viis' parf to* 
deserving to be called monstrosi- modify the characters of the 
ties, could seldom be preserved breed. But until I read an able 
through natural selection, and article in the * North British Re- 
that the preservation of even view’ (March 1867, p. 289, ei 
highly-beneficialvariationswould seq.), which has been of more use 
depend to a certain extent on to me than any other Review, I 
chance. I had also fully appre- did not see how great the chances 
ciated the importance of mere were against the preservation of 
individual differences, and this variations, whether slight or 
led me to insist so strongly on strongly pronounced, occurring 
the importance of that uncon- only in single individuals, 
scions form of selection by man. 
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he esteems very slight differences as specific; yet he 
states®® that near Bogota certain humming-birds be- 
longing to the genus Cynanthus are divided into two 
or three races or varieties, which differ from each other 
in the colouring of the tail — “ some having the whole 
“ of the feathers blue, while others have the eight central 
“ ones tipped with beautiful green.” It does not appear 
that intermediate gradations have been observed in this 
or the following cases. In the males alone of one of the 
Australian parrakeets the thighs in some are scarlet, 
“ in others grass-green.” In another parrakeet of the 
same country some individuals have the band across 
“ the wing-coverts bright-yellow, while in others the 
“ same part is tinged with red.” In the United States 
some few of the males of the Scarlet Tanag' r {Tanagra 
rubra) have “ a beautiful transverse band of glowing red 
on the smaller wing-coverts ; ” but this variation 
seems to be somewhat rare, so that its preservation 
through sexual selection would follow only under un- 
usually favourable circumstances. In Bengal the 
Honey buzzard {Fernis cristata) has either a small rudi- 
mental crest on its head, or none at all : so slight a 
difference, however, would not have been worth notice, 
^d not thiH.pame sptci^o j^otssessed in Southern India 
“ a well-marked oc^oipital crest formed of several gradu- 
ated feathers.” 

The following case is in some respects more interest- 
ing. A pied variety of the raven, with the head, breast, 
abdomen, and parts of the wings and tail-feathers white, 


^ ‘Jntroduct. to the Trochi- 
lidaa,’ p. 102. 

^ Gould, ‘ Handbook to Birds 
of Australia,’ vol. ji, pp. 32 
and 68. 


Audubon, * Ornitholog. Bio- 
graphy,’ 1838, vol. iv. p. 389. 

Jerdon, ‘Birds of India,’ 
vol. i. p. 108 ; and Mr. Blyth, in 
‘Land and Water,’ 1868, p. 381. 
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is confined to the Feroe Islands. It is not rare 
there, for Grabs saw during ais visit fr >m eight to ten 
living specimens. Although the characters of this 
variety are not quite constant, yet it has - jen named by 
several distinguished ornithologists as a distinct species. 
The fact of the pied birds being pursued and persecuted 
with much clamour by the other ravens of the island 
was the chief cause which led Briinnich to conclude that 
they were specifically distinct ; but this is now known 
to be an error.'^^ This case seems analogous to that 
lately given of albino birds not pairing from being 
rejected by their comrades. 

In various parts of the northern seas a remarkable 
variety of the common Guillemot ( TJria troile) is found ; 
and in Feroe, one out of every five birds, according 
to Graba’s estimation, presents this variation. It is 
characterised*^ by a pure white ring round the eye, 
with a curved narrow white line, an inch and a half in 
length, extending back from the ring. This conspicuous 
character has caused the bird to be ranked by several 
ornithologists as a distinct species under the name of 
TJ, laerymans, but it is now known to be merely a variet;f. 
It often pairs with the common kind, yet intermediate 
gradations have never been seen ; nor is this surprising, 
for variations which appear suddenly, are often, as I 
have elsewhere shewii,*'^ transmitted either unaltered 
or not at all. We thus see that two distinct forms of 
the same species may co-exist in the same district, and 
we cannot doubt that if the one had possessed any ad- 

^ Graba, * Tagebucb Reise Graba, ibid. s. 64. MacgiL 

nach Faro,’ 1830, a. 51-54. Mac-* iivray, ibid. vol. v. p. 327. 
gillivray, ‘ Hist. British Birds,* ** ‘ Variation of Animals and 
vol. iii. p. 745. ‘Ibis,* vol. v. Plants under Domestication,* 
1863, p. 469. vol. ii. p. 92. 
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vantajl over the other, it would soon have been multi- 
plied to the exclusion of the latter. If, for instance, 
the male pied ravens, instead of being persecuted by 
their comrades, had been highly attractive (like the 
above pied peacock) to the black female ravens, their 
numbers would have rapidly increased. And this would 
have been a case of sexual selection. 

With respect to the slight individual differences which 
are common, in a greater or less degree, to all the 
members of the same species, we have every reason to 
believe that they are by far the most important for the 
the work of selection. Secondary sexual characters are 
eminently liable to vary, both with animals in a state 
of nature and under domestication.'^^ There is also 
reason to believe, as we have seen in our eighth chapter, 
that variations are more apt to occur in the male than 
in the female sex. All these contingencies are highly 
favourable for sexual selection. Whether characters 
thus acquired are transmitted to one sex or to both sexes, 
depends, as we shall see in the following chapter, on the 
form of inheritance which prevails. 

‘ It is sometimes difficult to form an opinion whether 
certain slight differences between the sexes of birds are 
simply the result of variability with sexually-limited 
inheritance, without the aid of sexual selection, or 
whether they have been augmented through this latter 
process. I do not here refer to the many instances 
where the male displays splendid colours or other orna- 
ments, of which the female partakes to a slight degree ; 
for these are almost certainly due to characters primarily 
acquired by the male having been more or less trans- 

^ On these points see also under Domestication,’ vol, L p 
'Variation of Animals and Plants 263 ; vol ii. pp, 73, 76. 
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ferred to the female. But what are we to conclude Vv'ith 
respect to certain birds ih which, for instance, the eyes 
differ slightly in colour in the two sexes ? In some 
cases the eyes differ conspicuously ; thus m .h the storks 
of the genus Xenorhyniehm^ those of the male are black- 
i6h~hazel, whilst those of the females are gamboge- 
yellow ; with many hornbills (Buceros), as I heor from 
Mr. Blyth,*® the males have intense crimson eyes, and 
those of the females are white. In the Buceros licornis, 
the hind margin of the casque and a stripe on the crest 
of the beak are black in the male, but not so in the 
female. Are we to suppose that these black marks and 
the crimson colour of the eyes have been preserved or 
augmented through sexual selection in the males ? This 
is very doubtful ; for Mr. Bartlett shewed me in the 
Zoological Gardens that the inside of the mouth of this 
Buceros is black in the male and flesh-coloured in the 
female ; and their external appearance or beauty would 
not be thus affected. I observed in Chili that the iris 
in the condor, when about a year old, is dark-brown, but 
changes at maturity into yellowish-brown in the male, 
and into bright red in the female. The male has also^ 
a small, longitudinal, leaden-coloured, fleshy crest or 
comb. The comb of many gallinaceous birds is highly 
ornamental, and assumes vivid colours during the act of 
courtship ; but what are we to think of the dull-coloured 
comb of the condor, which does not appear to us in the 
least ornamental ? The same question may be asked 
in regard to various other characters, such as the knob 

** See, for instance, on the See also Jerdon, ‘Birds of 

irides of a Podica and Gallicrex India,’ vol. i. pp. 243-245. 
in * Ihis,’ vol. ii. 1860, p. 206 ; ‘ Zoology of the Voyage of 

and vol. V. 1863, p. 426. H.M.S. Beagle,’ 1841, p. 6, 
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on the base of the beak of the Chinese goose (Anser 
cygnoides), which is much larger in the male than in 
the female. No certain answer can be given to these 
questions ; but we ought to be cautious in assuming that 
knobs and various fleshy appendages cannot be attrac- 
tive to the female, when we remember that with savage 
racos of man various hideous deformities — deep scars on 
the face with the flesh raised into protuberances, the 
septum of the nose pierced by sticks or bones, holes in 
the ears and lips stretched widely open — are all admired 
as ornamental. 

Whether or not unimportant diflFerences between the 
sexes, such as those just specified, have been preserved 
through sexual selection, these differences, as well as all 
others, must primarily depend on the law'H of variation. 
On the principle of correlated development, the plumage 
often varies on different parts of the body, or over the 
whole body, in the same manner. We see this well 
illustrated in certain breeds of the fowl. In all the 
breeds the feathers on the neck and loins of the males 
are elongated, and are called hackles ; now when both 
sexes acquire a top-knot, which is a new character in 
the genus, the feathers on the head of the male become 
hackle-shaped, evidently on the principle of correlation ; 
whilst those or. the head of the female are of the 
ordinary shape. The colour also of the hackles forming 
the top-knot of the male, is often correlated with that 
of the hackles on the neck and loins, as may be seen by 
comparing these feathers in the Golden and Silver- 
spangled Polish, the Houdans, and Creve-coeur breeds. 
In some natural species we may observe exactly the same 
correlation in the colours of these same feathers, as in 
the males of the splendid Gold and Amherst pheasants. 
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The structure of each individual feather generally 
causes any change in its colouring to be ’ symmetrical ; 
we see this in the various laced, spangled, and pencill^^d 
breeds oi the fowl ; and on the principle oi correlation 
the feathers over the whole body are often coloured in 
the same manner. We are thus enabled without much 
trouble to rear breeds with their plumage marked almost 
as symmetrically as in natural species. In laced and 
spangled fowls the coloured margins of the feathers are 
abruptly defined ; but in a mongrel raised by me from 
a black Spanish cock glossed with green, and a white 
game-hen, all the feathers were greenish-black, except- 
ing towards their extremities, which were yellowish- 
white ; but between the white extremities and the black 
bases, there was on each feather a symmetrical, curved 
zone of dark-brown. In some instances the shaft of the 
feather determines the distribution of the tints ; thus 
with the body-feathers of a mongrel from the same black 
Spanish cock and a silver-spangled Polish hen, the shaft, 
together with a narrow space on each side, was greenish- 
black, and this was surrounded by a regular zone of 
dark-brown, edged with brownish- white. In these 
cases we have feathers symmetrically shaded, like those 
which give so much elegance to the plumage of many 
natural species. I have also noticed a variety of the 
common pigeon with the wing-bars symmetrically zoned 
with three bright shades, instead of being simply black 
on a slaty-blue ground, as in the parent-species. 

In many groups of birds the plumage is dijfferently 
coloured in the several species, yet certain spots, marks, 
or stripes are retained by all. Analogous cases occur 
with the breeds of the pigeon, which usually retain the 
two wing-bars, though they may be coloured red, yellow, 
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white, black, or bldSb, the rest of the plumage being of 
some wholly different tint, rfore is a more curious 
case, in which certain marks are retained, though 
coloured in a manner almost exactly the opposite of 
what is natural ; the aboriginal pigeon has a blue tail, 
with the terminal halves of the outer webs of the two 
outer tail feathers white; now there is a sub-variety 
having a white instead of a blue tail, with precisely that 
part black which is white in the parent-species.^^ 
Formation and Variability of the Ocelli or eyedike 
Spots on the Plumage of Birds. — As no ornaments are 
more beautiful than the ocelli on the feathers of various 
birds, on the hairy coats of some mammals, on the scales 
of reptiles and fishes, on the skin of amphibians, on the 
wings of many Lepidoptera and othei insects, they 
deserve to be especially noticed. An ocellus consists of 
a spot within a ring of another colour, like the pupil 
within the iris, but the central spot is often surrounded 
by additional concentric zones. The ocelli on the tail- 
coverts of the peacock offer a familiar example, as well 
as those on the wings of the peacock-butterfly (Vanessa). 
Mr. Trimen has given me a description of a S. African 
moth {Gynanisa isis), allied to our Emperor moth, in 
which a magnificent ocellus occupies nearly the whole 
surface of each hinder wing; it consists of a black 
centrCj including a semi-transparent crescent-shaped 
mark, surrounded by successive, ochre-yellow, black, 
ochre-yellow, pink, white, pink, brown, and whitish 
zones. Although we do not know the steps by which 
these wonderfully beautiful and complex ornaments 
have been developed, the process has probably been a 

Bechstein, ‘ Naturgeschichte Deutschlands/ B. iv. 1796, s* 81, 
on a sub-variety of the Mouok pigeon* * 
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simple one, at least with insects for, jss Mr. Trim^n 
writes to me, no characters of mere marl^ing or colora- 

tion are so unstable in the Lepidoptera as the ocelli, 
“both ir number and size.” Mr. Wallace who first 
called my attention to this subject, shewed me a scries 
of specimens of our common meadow-lrown butterfly 
(Hipparchia jcmira) exhibiting numerous gradations 
from a wimple minute black spot to an elegantly-shaded 
ocellus. In a S. African butterfly {Cyllo leda, Linn.), 
belonging to the same family, the ocelli are even still 
more variable. In some specimens (A, fig. 53) large 
spaces on the upper surface of the wings are coloured 
bl%ck, and include irregular white marks; and from 
this state a complete gradation can be traced into a 
tolerably perfect ocellus (A^), and this results from the 
contraction of the irregular blotches of colour. In an- 
other series of specimens a gradation can be followed 
from excessively minute white dots, surrounded by a 
scarcely visible black line (B),into perfectly symmetrical 
and large ocelli In cases like these, the develop- 

ment of a perfect ocellus does not require a long course 
of variation and selection. 

With birds and many other animals, it seems to 
follow from the comparison of allied species that circular 
spots are often generated by the breaking up and con- 
traction of stripes. In the Tragopan pheasant faint 
white lines in the female represent the beautiful white 
spots in the male;^® and something of the same kind 

^ This woodcut has been en- of the wings of this butterfly, in 
graved from a beautiful drawing, his ‘ Rhopalocera Africas Austra- 
most kindly made for me by Mr. lis,’ p. 186. 

Trimen; see also his description Jerdon, ‘Birds of India, ^ vob 

of the wonderful amount of van- lii. p. 517. 

Q-fcion in the coloration and shape 
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may be observed in the two sexes of the Argus pheasant. 
However this may be, appearances strongly favour the 
belief that on the one hand, a dark spot is often formed 
by the colouring matter being drawn towards a central 
point from a surrounding zone, which latter is thus 
rendered lighter ; and, on the other hand, that a white 
spot is often formed by the colour being driven away 
from a central point, so that it accumulates in a sur- 



Fig. 63. Cyllo leda, Linn., from a drawing by Mr. Trimen, shewing the extreme 
range of variation in the ocelli. 

A. Specimen, from Mauritius, upper B. Specimen, from Java, upper surface 
surlace of fore-wing. of hind-wing. 

.\i. Specimen, from JMatal, ditto. BL Specimen, from Mauritius, ditto. 

rouLding darker zone. In either case an ocellus is the 
result. The colouring matter seems to be a nearly 
constant quantity, but is redistributed, either centri- 
petally or centrifugally. The feathers of the common 
guinea-fowl offer a good instance of white spots sur- 
rounded by darker zones ; and wherever the white spots 
are large and stand near each other, the surrounding 
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dark zones become confluent. In the same wing-feat!:er 
of the Argus pheasant dark spots may .be seen sur- 
rounded by a pale zone, and white spots by a dark zone. 
Thus tho formation of an ocellus in its most elementary 
state appears to be a simple affair. By what further 
steps the more complex ocelli, which arc surrounded by 
many successive zones of colour, have been generated, 
I will not pretend to say. But the zoned feathers of 
the mongrels from differently coloured fowls, and the 
extraordinary variability of the ocelli on many Lepido- 
ptera, lead us to conclude that their formation is not a 
complex process, but depends on some slight and gradu- 
ated change in the nature of the adjoining tissues. 

Gradation of SeGondanj Sexual Characters , — Cases of 
gradation are important, as shewing us that highly 
complex ornaments may be acquired by small successive 
steps. In order to discover the actual steps by which 
the male of any existing bird has acquired his magni- 
ficent colours or other ornaments, we ought to behold 
the long line of his extinct progenitors; but this is 
obviously impossible. We may, however, generally 
gain a clue by comparing all the species of the same, 
group, if it be a large one ; for some of them will pro- 
bably retain, at least partially, traces of their former 
characters. Instead of entering on tedious details 
respecting various groups, in which striking instances 
of gradation could be given, it seems the best plan to 
take one or two strongly marked cases, for instance that 
of the peacock, in order to see if light can be thrown 
on the steps by which this bird has become so splendidly 
decorated. The peacock is chiefly remarkable from 
the extraordinary length of his tail-coverts; the tail 
itself not being much elongated. The barbs along 
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nearly the whole length of these feathers stand separate 
or are decomposed ; but this is the case with the feathers 
of many species, and with some varieties of the domestic 
fowl and pigeon. The barbs coalesce towards the ex- 
tremity of the shaft forming the oval disc or ocellus, 
which is certainly one of the most beautiful objects in 
the world. It consists of an iridescent, intensely blue, 
indented centre, surrounded by a rich green zone, this 
by a broad coppery-brown zone, and this by five other 
narrow zones of slightly different iridescent shades. A 
trifling character in the disc deserves notice ; the barbs, 
for a space along one of the concentric zones are more 
or less destitute of their barbules, so that a part of the 
disc is surrounded by an almost transparent zone, which 
gives it a highly finished aspect. But I have elsewhere 
described an exactly analogous variation in the hackles 
of a sub- variety of the game-cock, in which the tips, 
having a metallic lustre, “ are separated from the lower 
part of the feather by a symmetrically shaped trans- 
‘‘ parent zone, composed of the naked portions of the 
“ barbs.” The lower margin or base of the dark-blue 
4 centre of the ocellus is deeply indented on the line of 
the shaft. The surrounding zones likewise shew traces, 
as may be seen in the drawing (fig. 54), of indentations, 
or rather breaks. These indentations are common to 
the Indian and Javan peacocks (Pavo cristatus and P. 
mvticus) ; and they seem to deserve particular attention, 
as probably connected with the development of the 
ocellus; but for a long time I could not conjecture 
their meaning. 

If we admit the principle of gradual evolution, there 

* Variation of Animlas and Plants under Domestication,’ voL i 
p. 254. 
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must formerly have existed many species which pre- 
sented every successive step.. between fhe wonderfully 
elongated tail-coverts of the peacock and the short tail- 
covert'^ of all ordinary birds ; and again between the 
magnificent ocelli of the former, and the simpler ocelli 



Fig. 64. Feather of Peacock, about two-thlnls of natural eize, drawn by Mr. Ford. 
The transparent zone Is represented by the outermost white zone, confined to the 
upper end of the disc. 


or mere coloured spots on other birds ; and so with all 
the other characters of the peacock. Let us look to 
the allied Gallinacem for any still- existing gradations. 
The species and sub-species of Polyplectron inhabit 
countries adjacent to the native land of the peacock ; 

2 U 



658 


THE DESCENT OF MAN. 


Pabt It 


and they so far resemble this bird that they are some- 
times called peacock -pheasants. I am also informed by 
Mr, Bartlett that they resemble the peacock in their 
voice and in some of their habits. During the spring 
the males, as previously described, strut about before 
the comparatively plain-coloured females, expanding and 
erecting their tail and wing-feathers, which are orna- 
mented with numerous ocelli. I request the reader to 
turn back to the drawing (fig. 51, p. 98) of a Poly- 
plectron^ In P. nai:ioleonu the ocelli are confined to 
the tail/’ a^'’‘^'^’he back is of a rich metallic blue; in 
along V, gpecies approaches the Java peacock. 

*"^^s a peculiar top-knot, which is 
also some of the Java p^iacock. In all 

the speci' \)celli on the wings and t«il are either 
circular or 8^al, and consist of a beautiful, iridescent, 
greenish-blue or greenish-purple disc, witt a black 
border. This border in P. chinquis shades into brown, 
edged with cream colour, so that the ocellus is here sur- 
rounded with variously shaded, though not bright, con- 
centric zones. The unusual length of the tail-coverts 
^s another remarkable character in Polyplectron ; for 
in some of the species they are half, and in others 
two- thirds as long as the true tail-feathers. The tail- 
coverts are ocellatod as in the peacock. Thus the several 
species of Polyplectron manifestly make a graduated 
approach to the peacock in the length of their tail- 
coverts, in the zoning of the ocelli, and in some other 
characters. 

Notwithstanding this approach, the first species of 
Polyplectron which I examined almost made me give 
up the search ; for I found not only that the true tail- 
feathers, which in the peacock are quite plain, were 
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ornamented with ocelli, but that the otielli on all the 
feathers differed fundamentatlj from tliose of the pea- 
cock, in there being two on . 

the same feather (fig. 55), one ^ 

on each side of the shaft. 

Hence I concluded that the 
early progenitors of the pea- 
cock could not have resembled 
a Polyplectron. But on con- a 
tinning my search, I observed ' 
that in some of the species 

I the two ocelli stood very near j 

each other ; that in the tail- 
feathers of P. hardwichii they 
touched each other; and, 
finally that on the tail-coverts v'' ‘ " 

of this same species as well as i '' ' 

of P. malaccense (fin. 56) they *^5. Partof ataii-covertof poiy. 

, ,, i i , plectronchinquis, with the two ocelU 

were actually confluent. As the 




central part alone is confluent, 
an indentation is left at both 
the upper and lower ends; 
and the surrounding coloured 
zones are likewise indented. 
A single ocellus is thus formed 
on each tail-covert, though 
still plainly betraying its 
double origin. These con- 
fluent ocelli differ from the 
single ocelli of the peacock in 
having an indentation at both 
ends, instead of only at the 
lower or basal end. The 



Fig. 66. Part of a tall^covert of Poly- 
plectron makcceuse, with the two 
ocelli, partially conflaent, of oat. ■iM. 

explanation, however, of 
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tliis difference is not difficult ; in some species of 
Polyplectron the two oval ocelli on the same feather 
stand parallel to each other; in other species (as in 
F, chinquis) they converge towards one end; now 
the partial confluence of two convergent ocelli would 
manifestly leave a much deeper indentation at the 
divergent than at the convergent end. It is also mani- 
fest that if the convergence were strongly pronounced 
and the confluence complete, the indentation at the 
convergent end would tend to disappear. 

The tail-feathers in both species of the peacock are 
entirely destitute of ocelli, and this apparently is related 
to their being covered up and concealed by the long 
tail-coverts. In this respect they differ remarkably 
from the tail-feathers of Polyplectron, w^nch in most of 
the species are ornamented with larger ocelli than 
those on the tail-coverts. Hence I was led carefullj 
to examine the tail-feathers of the several species, in 
order to discover whether their ocelli shewed any ten- 
dency to disappear ; and to my great satisfaction, 
this appeared to be so. The central tail-feathers of 
P. napoleojiis have the two ocelli on each side of the shaft 
perfectly developed; but the inner ocellus becomes 
less and less conspicuous on the more exterior tail- 
feathers, until a mere shadow or rudiment is left on 
the inner side of the outermost feather. Again, in 
P. malaccensej the ocelli on the tail-coverts are, as we 
have seen, confluent ; and these feathers are of unusual 
length, being two-thirds of the length of the tail- 
feathers, so that in both these respects they approach 
the tail-coverts of the peacock. Now in P. malaccense 
the two central tail-feathers alone are ornamented, 
each with two brightly-coloured ocelli, the inner ocellus 
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having completely disappeared from all the other tail- 
feathers. Consequently the tail-cO^erts and tail- 
feathers of this species of Polyplectrou make a near 
approach in structure and ornamentation leo the corres- 
ponding feathers of the peacock. 

As far, then, as gradation throws light on the steps 
by which the magnificent train of the peacock bar been 
acquired, hardly anything more is needed. If we 
picture to ourselves a progenitor of the peacock in an 
almost exactly intermediate condition between the exist- 
ing peacock, with his enormously elongated tail-coverts, 
ornamented with single ocelli, and an ordinary gallina- 
ceous bird with short tail-coverts, merely spotted with 
some colour, we shall see a bird allied to Polyplectron 
— that is, with tail-coverts, capable of erection and ex- 
pansion, ornamented with two partially confluent ocelli, 
and long en'^ugh almost to conceal the tail-feathers, 
the latter having already partially lost their ocelli. 
The indentation of the central disc and of the surround- 
ing zones of the ocellus, in both species of peacock, 
speaks plainly in favour of this view, and is otherwise 
inexplicable. The males of Polyplectron are no doubl 
beautiful birds, but their beauty, when viewed from a 
little distance, cannot be compared with that of the 
peacock. Many female progenitors of the peacock must, 
during a long line of descent, have appreciated this 
superiority ; for they have unconsciously, by the con- 
tinued preference of the most beautiful males, rendered 
the peacock the most splendid of living birds. 

Argm 'pheasant . — Another excellent case for investi- 
gation is offered by the ocelli on the wing-feathers of 
the Argus pheasant, which are shaded in so wonderful 
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a manner as to resemble balls lying loose within 
sockets, and consequently differ from ordinary ocelli. 
No one, I presume, will attribute the shading, which 
has excited the admiration of many experienced artists, 
to chance — to the fortuitous concourse of atoms of 
colouring matter. That these ornaments should haye 
been formed through the selection of many successive 
variations, not one of which was originally intended to 
produce the ball-and-socket effect, seems as incredible 
as that one of EaphaeFs Madonnas should have been 
formed by the selection of chance daubs of paint made 
by a long succession of young artists, not one of whom 
intended at first to draw the human figure. In order 
to discover how the ocelli have been developed, we can- 
not look to a long line of progenitors, nor to many 
closely-allied forms, for such do not now exist. But 
fortunately the several feathers on the wing suiBSce to 
give us a clue to the problem, and they prove to de- 
monstration that a gradation is at least possible from a 
mere spot to a finished ball-and-socket ocellus. 

The wing-feathers, bearing the ocelli, are covered 
with dark stripes (fig. 57) or with rows of dark spots 
(fig. 59), each stripe or row of spots running obliquely 
down the outer side of the shaft to one of the ocelli. 
The spots are generally elongated in a line transverse 
to the row in which they stand. They often become 
confluent either in the line of the row — and then they 
form a longitudinal stripe — or transversely, that is, 
with the spots in the adjoining rows, and then they 
form transverse stripes. A spot sometimesbreaks up into 
smaller spots, which still stand in their proper places. 

It will be convenient first to describe a perfect ball- 
and-socket ocellus. This consists of an intensely black 
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circular ring, surronnding a apace slia^e^ as exactly 
to resemble a ball. The figure here given has been 


admirably drawn by Mr. Ford and well ^graved, but 
a woodcut cannot exhibit the exquisite shadirtg of the 
original. The ring 


is almost always 
slightly broken or 
interrupted (see fig. 
57) at a point in the 
Tipper half, a little 
to the right of and 
above the whi te shade 
on the enclosed ball ; 
it is also sometimes 
broken towards the 
base on the right 
hand. These little 
breaks have an im- 
portant meaning. 
The ring is always 
much thick ened , wi th 
the edges ill-defined 
towards thol eft-hand 
u])per corner, the 
feather being held 
^ erect, in the position 
in which it is here 
drawn. Beneath this 


ABC 



Fig. BT. Part of 8econil.ir> wing-iPAtlief of Argus 
pheasant, shewing two perfact ocelli, a and b. 
A, B, C, I), &c., are dark stripes running obliquely 
down, each to an ocellus. 


ji • 1 -I , ,, rMuch of the web on both sides, especially to the 

tnickened part there ^eft of th© shaft, hm been cut on*.] 

IB on the surface of 


the ball an oblique almost pure- white mark, which shades 
off downwards into a pale-leaden hue, and this into 
yellowish and brown tints, which insensibly become 
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darker and darker towards the lower part of the ball. 
It is this shading which gives so admirably the effect of 
light shining on a convex surface. If one of the balls 
be examined, it will be seen that the lower part is of a 
brown tint and is indistinctly separated by a curved 
oblique line from the upper part, which is yellower and 
more leaden; this curved oblique line runs at right 
angles to the longer axis of the white patch of light, 
and indeed of all the shading; but this difference in 
colour, which cannot of course be shewn in the woodcut, 
does not in the least interfere with the perfect shading 



Pig. S8. Basftl part of the aooondaiy wtng 
feather, neareat to the bodj. 


of the ball. It should 
he particularly observed 
that each ocellus stands in 
obvious connection either 
V. ith a dark stripe, or with 
a longitudinal row of dark 
spots, for both occur in- 
differently on the same 
feather. Thus in fig. 57 
stripe A runs to ocellus a ; 
Bruns to ocellus 1; stripe G 
is broken in the upper part, 
and runs down to the next 
succeeding ocellus, not re- 
presented in the woodcut ; 
D to the next lower one, 
and so with the stripes E 
and F, Lastly, the several 


ocelli are separated from 


each other byapale surface bearing irregular blackmarks. 

I will next j^escribe the other extreme of the series, 
namely, the first trace of an ocellus. The short secon- 
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dary wing-feather (fig* 58), nearest to the body, is 
marked like the other feathers, with oblique, longitu- 
dinal, rather irregular, rows of very dark spots. The 
basal spot, or that nearest the shaft, in tne five lower 
rows (excluding the lowest one) is a little larger than 
the other spots of the same row, and a little more 
elongated in a transverse direction. It differt; also 
from the other spots by being bordered on its upper 



Hp;. 59. Portion of one of the srwiKlary wing-featherB near to the body, shewing the 
eo-called elliptic oniainenta. The right-haud figure is given merely as a diagram 
for the sake of the letters of reference. 

A, B, C, D, &c. Rows of spots running c. The next succeeding spot or mark In 
down to and forming the elliptic the same row. 

ornaments. Apparently a broken prolongation ol 

h. Lowest spot or mark in row B. the spot c. in the same row B. 

side with some dull fulvous shading. But this spot 
is not in any way more remarkable than those on the 
plumage of many birds, and might easily be overlooked. 
The next higher spot does not difiCer at all from the upper* 
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ones in the same row. The larger basal spots occupy 
exactly the same relative position on these feathers as 
do the perfect ocelli on the longer wing-feathers. 

By looking to the next two or three succeeding 
wing-feathers, an absolutely insensible gradation can 
be traced from one of the last-described basal spots, 
together with the next higher one in the same row, to 
a curious ornament, which cannot be called an ocellus, 
and which I will name, from the want of a better 
term, an elliptic ornament.” These are shewn in the 
accompanying figure (fig. 59). We here see several 
oblique rows. A, B, C, D, &c. (see the lettered diagram 
on the right hand), of dark spots of the usual character. 
Each row of spots runs down to and is connected with 
one of the elliptic ornaments, in exactly the same 
manner as each stripe in fig. 57 runs down to, and is 
connected with, one of the ball-and-socket ocelli. Look- 
ing to any one row, for instance, B, in fig. 59, the 
lowest mark (h) is thicker and considerably longer than 
the upper spots, and has its left extremity pointed and 
curved upwards. This black mark is abruptly bordered 
ofti its upper side by a rather broad space of richly 
shaded tints, beginning with a narrow brown zone, 
which passes into orange, and this into a pale leaden 
tint, with the end towards the shaft much paler. These 
shaded tints together fill up the whole inner space of 
the elliptic ornament. The mark (6) corresponds in 
every respect with the basal shaded spot of the simple 
feather described in the last paragraph (fig. 58), but 
is more highly developed and more brightly coloured. 
Above and to the right of this spot (b fig. 59), with its 
bright shading, there is a long narrow, black mark (c), 
belonging to the same row, and which is arched a little 
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f*. 

downwards so as to face (&)• This mark is sometimes 
broken into two portions, Kr is also tiarrowly edged 
on the lower side with a fulvous tint. To the left of and 
above i;, in the same oblique direction, bui always more 
or less distinct from it, there is another black mark 
(d!). This mark is generally sub ‘triangular and irre- 
gular in shape, but in the one lettered in the diagram 
it is unusually narrow, elongated, and regular. It 
apparently consists of a lateral and broken prolonga- 
tion of the mark (c), together with its confluence with 
a broken and prolonged part of the next spot above; 
but I do not feel sure of this. These three marks, h, 
c, and dy with the intervening bright shades, form to- 
gether the so-called elliptic ornament. These orna- 
ments placed parallel to the shaft, manifestly corre- 
spond in position with the ball-and-socket ocelli. Their 
extremely elegant appearance cannot be appreciated in 
the drawing, as the orange and leaden tints, contrast- 
ing so well with the black marks, cannot be shewp. 

Between one of the elliptic ornaments and a perfect 
ball-and-socket ocellus, the gradation is so perfect that 
it is scarcely possible to decide when the latter term^ 
ought to be used. The passage from the one into the 
other is effected by the elongation and greater curva- 
ture in opposite directions of the lower black mark (h 
fig. 59), and more especially of the upper one (c), to- 
gether with the contraction of the elongated sub-tri- 
angular or narrow mark (d), so that at last these three 
marks become confluent, forming an irregular elliptic 
ring. This ring is gradually rendered more and more 
circular and regular, increasing at the same time in 
diameter. I have here given a drawing (fig. 60) of the 
natural size of an ocellus not as yet quite perfect 
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The lower part of the black ring is much more curved 
than is the lower mark in the elliptic ornament {h fig. 
59). The upper part of the ring consists of two or 
three separate portions ; and there is only a trace of 
the thickening of the portion 
which forms the black mark 
above the white shade. This 
white shade itself is not as yet 
much concentrated; and be- 
neath it the surface is brighter 
coloured than in a perfect ball- 
and-socket ocellus. Even in 
the most perfect ocelli traces 
of the junction of three or four 
elongated black marks, by which 
the ring has been formed,, may 
often be detected. The irre- 
gular sub-triangular or narrow 
" mark (d fig. 59), manifestly 
forms, by its contraction and 
^ equalisation, the thictened 

portion of the ring above 
the white shade on a perfect ball-and-socket ocellus. 
The lower part of the ring is invariably a little 
thicker than the other parts (see fig. 57), and this 
follows from the lower black mark of the elliptic 
ornament (b fig. 59) having originally been thicker 
than the upper mark (c). Every step can be followed 
in the process of confluence and modification ; and the 
black ring which surrounds the ball of the ocellus is 
unquestionably formed by the union and modification 
of the three black marks, h, e, d, of the elliptic ornament. 
The irregular zigzag black marks between the suooes^ 
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riive ocelli (see again fig. 57) are plainly due (lie 
breaking up of the somewhat more regular but similar 
marks between the elliptic ornaments. 

The successive steps in the shading of the ball-and- 
socket ocelli can be followed out with equal clearness. 
The brown, orange, and pale-leadcned narrow zones, 
which border the lower black mark of the elliptic orna- 
ment, can be seen gradually to become more and more 
softened and shaded into each other, with the upper 
lighter part towards the left-hand corner rendered 
still lighter, so as to become almost white, and at the 
same time more contracted. But even in the most 
perfect ball-and-socket ocelli a slight difference in the 
tints, though not in the shading, between the upper 
and lower parts of the ball can be perceived, as before 
notjced ; and the line of separation is oblique, in the same 
direction as the bright coloured shades of the elliptic 
ornaments. Thus almost every minute detail in the 
shape and colouring of the ball-and-socket ocelli can 
be shewn to follow from gradual changes in the elliptic 
ornaments ; and the development of the latter can be 
traced by equally small steps from the union of t^o 
almost simple spots, the lower one (fig. 58) having 
some dull fulvous shading on its upper side. 

The extremities of the longer secondary feathers 
which bear the perfect ball-and’^ socket ocelli, are 
peculiarly ornamented (fig. 6i). The oblique longi- 
tudinal stripes suddenly cease upwards and become 
confused; and abpve this limit the whole upper end 
of the feather {a) is covered with white dots, surrounded 
by little black rings, standing on a dark ground. The 
oblique stripe belonging to the uppermost ocellus (5) 
is barely represented by a very short irregular black 
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mark with the usual, curved, transverse base. As this 
stripe is thus abruptly cut off, we can perhaps under- 
stand from what has gone 
before, how it is that the 
upper thickened part of the 
ring is here absent; for, as 
before stated, this thickened 
part apparently stands in 
some relation with a broken 
prolongation from the next 
higher spot. From the ab- 
sence of the upper and thick- 
ened part of the ring, the 
uppermost ocellus, though 
perfect in all other respects, 
appears as if its' top had 'teen 
obliquely sliced off. It would, 
I think, perplex any one, who 
believes that the plumage of 
the Argus pheasant was cre- 
ated as we now see it, to ac- 
count for the imperfect condi- 
tion of the uppermost ocellus. 

Fig. 61. I'onlon nc'di-Mnniiuitof oueol I should add that OU tho 
Uie secondary wing -feathei 8, ixai’ing _ . p 

perfect baii-aiid-Bocket ocelli. secouclary wing-ieather lar- 

a. Ornamented upper part, frOTU f.bfi boflv pll 

&. Uppermost, imp. rfect halUrnl-socket t^neSli IlOm lUe OOUy ail tUe 

ocelli are smaller and less 
perfect than on the other 
feathers, and have the upper 
part of the ring deficient, as in the case just mentioned. 
The imperfection here seems to be connected with 
the fact that the spots on this feather shew less 
tendency than usual to become confluent into stripes ; 
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tliey are, on the contrary, often broken np into ^ Jler 
spots, so that two or three rpws run tp the same 
ocellus. 

There still remains another very curioT i point, first 
observed by Mr. T. W. Wood,®^ which deserves atten- 
tion. In a photograph, given me b> Mr. Ward, of a 
specimen mounted as in the act of display, it may be 
seen that on the feathers which are held perpendi- 
cularly, the white marks on the ocelli, representing 
light reflected from a convex surface, are at the upper 
or further end, that is, are directed upwards ; and the 
bird whilst displaying himself on the ground would 
naturally be illuminated from above. But here comes 
the curious point, the outer feathers are held almost 
horizontally, and their ocelli ought likewise to appear 
rs if illuminated from above, and consequently the 
white marks ought to be placed on the upper sides of 
the ocelli ; and, wonderful as is the fact, they are thus 
placed! Hence the ocelli on the several feathers, 
though occupying very different positions with respect 
to the light, all appear as if illuminated from above, 
just as an artist would have shaded them. Neverthe- 
less they are not illuminated from strictly the same 
point as they ought to be; for the white marks on 
the ocelli of the feathers which are held almost 
liorizontally, are placed rather too much towards 
the further end; that is they are not sufficiently 
lateral. We have, however, no right to expect absolute 
perfection in a part rendered ornamental through 
sexual selection, any more than we have in a part 
modified through natural selection for real use; for 
instance, in that wondrous organ the human eye. And 
« The ‘ Field,* May 28, 1870. 
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we know what Helmholtz, the highest authority in 
Europe on the subject, has said about the human eye ; 
that if an optician had sold him an instrument so 
carelessly made, he would have thought himself fully 
justified in returning it.^^ 

We have now seen that a perfect series can be 
followed, from simple spots to the wonderful ball-and- 
socket ornaments. Mr. Gould, who kindly gave me 
some of these feathers, fully agrees with me in the com- 
pleteness of the gradation. It is obvious that the 
stages in development exhibited by the feathers on the 
same bird do not at all necessarily shew us the steps 
passed through by the extinct progenitors of the 
species; but they probably give us the clue to the 
actual steps, and they at least prove to demonstration 
that a gradation is possible. Bearing in mind how 
carefully the male Argus pheasant displays his plumes 
before the female, as well as the many facts rendering 
it probable that female birds prefer the more attractive 
males, no one who admits the agency of sexual selection 
in any ease will deny that a simple dark spot with 
some fulvous shading, might be converted, through the 
approximation and modification of two adjoining spots, 
together with some slight increase of colour, into one 
of the so-called elliptic ornaments. These latter orna- 
ments have been shewn to many persons, and all have 
admitted that they are beautiful, some thinking them 
even more so than the ball-and-socket ocelli. As the 
secondary plumes became lengthened through sexual 
selection, and as the elliptic ornaments increased in 
diameter, their colours apparently became less bright ; 

“ ‘ Popular Lectures on Scientific Subjects,’ Eng. trans. 1873, pp* 
219, 227, 269, 390. 
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and then the ornamentation of the plumes had to be 
gained by an improvement in the pattern and shading ; 
and this process was carried on until the wonderful 
ball-and-socket ocelli were finally developed. Thus 
we can understand — and in no other way as it seems to 
me — the present condition and origin of the ornaments 
on the wing-feathers of the Argus pheasant. 

Prom the light afforded by the principle of gradation 
— from what we know of the laws of variation — from 
the changes which have taken place in many of our 
domesticated birds — and, lastly, from the character (as 
we shall hereafter see more clearly) of the immature 
plumage of young birds — we can sometimes indicate, 
with a certain amount of confidence, the probable steps 
by which the males have acquired their brilliant 
plumage and various ornaments; yet in many cases 
we are involved in complete darkness. Mr. Gould 
several years ago pointed out to me a humming-bird, 
the Urosticte henjamini, remarkable for the curious 
differences between the sexes. The male, besides a 
splendid gorget, has greenish-black tail-feathers, witb 
the four central ones tipped with white ; in the female, 
as with most of the allied species, the three outer tail- 
feathers on each side are tipped with white, so that the 
male has the four central, whilst the female has the six 
exterior feathers ornamented with white tips. What 
makes the case more curious is that, although the 
colouring of the tail differs remarkably in both sexes 
of many kinds of humming-birds, Mr. Gould does not 
know a single species, besides the Urosticte, in which 
the male has the four central feathers tipped with 
white. 
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The Duke of Argyll, in commenting on this case,®* 
passes over sexual selection, and asks, ‘‘ What explana* 
“ tion does the law of natural selection give of such 
‘^specific varieties as these?” He answers “none 
“whatever;” and I quite agree with him. But can 
this be so confidently said of sexual selection? Seeing 
in how many ways the tail-feathers of humming-birds 
differ, why should not the four central feathers have 
varied in this one species alone, so as to have ac- 
quired white tips? The variations may have been 
gradual, or somewhat abrupt as in the case recently 
given of the humming-birds near Bogota, in which 
certain individuals alone have the “ central tail-feathers 
“ tipped with beautiful green.” In the female of the 
Urosticte I noticed extremely minute or rudimental 
white tips to the two outer of the four central black tail- 
feathers ; so that here we have an indication of change 
of some kind in the plumage of this species. If we 
grant the possibility of the central tail-feathers of the 
male varying in whiteness, there is nothing strange in 
such variations having been sexually selected. The 
•white tips, together with the small white ear-tuffs, 
certainly add, as the Duke of Argyll admits, to the 
beauty of the male ; and whiteness is apparently ap- 
preciated by other birds, as may be inferred from such 
cases as the snow-white male of the Bell-bird. The 
statement made by Sir £. Heron should not be for- 
gotten, namely, that his peahens, when debarred from 
access to the pied peacock, would not unite with any 
other male, and during that season produced no off- 
spring. Nor is it strange that variations in the tail- 
feathers of the Urosticte should have been specially 
• * The Beign of Law,’ 1867, pu 247. 
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selected for the sake of ornament, for fhe next stif*ceed- 
ing genus in the family takes its name of Metallura 
from the splendour of these featlers. We have, 
moreover, good evidence that humming-birds take 
especial pains in displaying their tail-feathers; Mr. 
Belt,®^ after describing the beauty of the Florimga md^ 
Uvora, says, “I have seen the female sitting on a 
‘‘branch, and two males displaying their charms in 
“ front of her. One would shoot up like a rocket, then 
“ suddenly expanding the snow-white tail, like an in- 
“verted parachute, slowly descend in front of her, 
“ turning round gradually to shew off back and front. 

“ The expanded white tail covered more 

“ space than all the rest of the bird, and was evidently 
“the grand feature in the performance. Whilst one 
“ male was descending, the other would shoot up and 
“come slowly down expanded. The entertainment 
“would end in a fight between the two performers; 
“ but whether the most beautiful or the most pugna- 
“ cions was the accepted suitor, I know not.” Mr. 
Gould, after describing the peculiar plumage of the 
Urosticte, adds, “ that ornament and variety is the sols 
“ object, I have myself but little doubt.” ** If this be 
admitted, we can perceive that the males which during 
former times were decked in the most elegant and novel 
manner would have gained an advantage, not in the 
ordinary struggle for life, but in rivalry with other 
males, and would have left a larger number of offspring 
to inherit their newly-acquired beauty. 

** ‘The Naturalist in Nicara- “ ‘ Introduction to the Troohi- 
guii,^ 1874, p. 112. Hd< 1861, p. 110. 
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CHAPTER XV. 

BiBDS — continmd. 

Discussion as to why the males alone of some species, and both 
sexes of others, are brightly coloured — On sexually-limited 
inheritance, as applied to various structures and to brightly- 
coloured plumage — Nidification in relation to colour — Loss of 
nuptial plumage during the winter. 

We have in this chapter to consider why the females 
of many birds have not acquired the same ornaments 
as the male ; and, why, on the other hand, both sexes 
of many other birds are equally, or almost equally, 
ornamented? In the following chapter we shall 
consider the few cases in which the female is more 
conspicuously coloured than the male. 

In my ‘ Origin of Species ' ^ I briefly suggested that 
the long tail of the peacock would be inconvenient 
and the conspicuous black colour of the male caper- 
cailzie dangerous, to the female during the period of 
incubation : and consequently that the transmission of 
these characters from the male to the female offspring 
had been checked through natural selection. I still 
think that this may have occurred in some few 
instances ; but after mature reflection on all the facts 
which I have been able to collect, I am now inclined to 
believe that when the sexes differ, the successive 
variations have generally been from the first limited in 

^ litarth edition, 1866, p. 241. 
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their transmission to the same sex in which they first 
arose. Since my remarks appeared, the subject of 
sexual coloration has been discussed in some very 
interesting papers by Mr. Wallace,^ who believes that 
in almost all cases the successive variations tended at 
first to be transmitted equally to both sexes ; but that 
the female was saved, through natural selection, from 
acquiring the conspicuous colours of the male, owing to 
the danger which she would thus have incurred during 
incubation. 

This view necessitates a tedious discussion on a 
difficult point, namely, whether the transmission of a 
character, which is at first inherited by both sexes can 
be subsequently limited in its transmission to one sex 
alone by means of natural selection. We must bear in 
mind, as shewn in the preliminary chapter on sexual 
selection, that characters which are limited in their 
development to one sex are always latent in the other. 
An imaginary illustration will best aid us in seeing the 
difficulty of the case ; we may suppose that a fancier 
wished to make a breed of pigeons, in which the males 
alone should be coloured of a pale blue, whilst thi 
females retained their former slaty tint. As with 
pigeons characters of all kinds are usually transmitted 
to both sexes equally, the fancier would have to try to 
convert this latter form of inheritance into sexually- 
limited transmission. All that he could do would be 
to persevere in selecting every male pigeon which was 
in the least degree of a paler blue ; and the natural 
result of this process, if steadily carried on for a 
long time, and if the pale variations were strongly 

* ^ Westmixuiter Review,’ July, 1867. ‘ Journal of Travel,* voL L 

1868 , p. 78 , 



678 


THE DESCENT OF MAN. 


Pabt H 


inherited or often recurred, would be to make his whole 
stock of a lighter blue. But our fancier would be com- 
pelled to match, generation after generation, his pale 
blue males with slaty females, for he wishes to keep the 
latter of this colour. The result would generally be 
the production either of a mongrel piebald lot, or more 
probably the speedy and complete loss of the pale-blue 
tint ; for the primordial slaty colour would be trans- 
mitted with prepotent force. Supposing, however, that 
some pale blue males and slaty females were produced 
during each successive generation, and were always 
crossed together, then the slaty females would have, if 
I may use the expression, much blue blood in their 
veins, for their fathers, grandfathers, &c., will all have 
been blue birds. Under these circumstances it is 
conceivable (though I know of no distinct facts render- 
ing it probable) that the slaty females might acquire 
so strong a latent tendency to pale-blueness, that they 
would not destroy this colour in their male offspring, 
their female offspring still inheriting the slaty tint. 
If so, the desired end of making a breed with the two 
ribxes permanently different in colour might be gained. 

The extreme importance, or rather necessity in the 
above case of the desired character, namely, pale-blue- 
ness, being present though in a latent state in the 
female, so that the male offspring should not be 
deteriorated, will be best appreciated as follows : the 
male of Soemmerring’s pheasant has a tail thirty-seven 
inches in length, whilst that of the female is only 
eight inches ; the tale of the male common pheasant 
is about twenty inches, and that of the female twelve 
inches long. Now if the female Soemmerring pheasant 
with her dvort tail were crossed with the male common 



BIRDS— SBXUAIiLY LIMITED INHERITANCE. 679 

pheasant, there can be no donbt that the male hybrid 
offspring would have a much longer tail than that of the 
pure offspring of the common pheasant* On the other 
hand, if the female common pheasant, with a tail much 
longer than that of the female Soemmerrmg pheasant, 
were crossed with the male of the latter, the male 
hybrid offspring would have a much shorter tail than 
that of the pure offspring of Soemmerring’s pheasant.® 

Our fancier, in order to make his new breed with the 
males of a pale-blue tint, and the females unchanged, 
would have to continue selecting the males during 
many generations ; and each stage of paleness would 
have to be fixed in the males, and rendered latent in 
the females. The task would be an extremely difficult 
one, and has never been tried, but might possibly 
be successfully carried out. The chief obstacle would 
be the early and complete loss of the pale-blue tint, 
from the necessity of reiterated crosses with the slaty 
female, the latter not having at first any latent tendency 
to produce pale-blue offspring. 

On the other hand, if one or two males were to vary 
ever so slightly in paleness, and the variations were* 
from the first limited in their transmission to the male 
sex, the task of making a new breed of the desired kind 
would be easy, for such males would simply have to be 
selected and matched with ordinary females. An 
analogous case has actually occurred, for there are 
breeds of the pigeon in Belgium^ in which the males 

* Temminck says that the tail for me by Mr. Sclater. For the 
of the female Fhasianus Seem- common pheasant, see Macgilli- 
merringii is only six inches long, vray, ‘ Hist. Brit. Birds,* vol. i. 
‘Planchescolori^eSj’vol. V. 1838, pp. 118-121. 
pp. 487 and 488 : the measure- * Dr. Chapins, ‘ Le Pigeon 
ments above given were made Voyageur Beige,’ 1865, p. 87. 
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alone are marked with black striaB. So again Mr. 
Tegetmeier has recently shown^ that dragons not rarely 
produce silver-coloured birds, which are almost always 
hens ; and he himself has bred ten such females. It is 
on the other hand a very unusual event when a silver 
male is produced ; so that nothing would be easier, if 
desired, than to make a breed of dragons with blue 
males and silver females. This tendency is indeed so 
strong that when Mr. Tegetmeier at last got a silver 
male and matched him with one of the silver females, he 
expected to get a breed with both sexes thus coloured ; 
he was however disappointed, for the young male re- 
verted to the blue colour of his grandfather, the young 
female alone being silver. No doubt with patience this 
tendency to reversion in the males, reared from an occa- 
sional silver male matched with a silver hen, might be 
eliminated, and then both sexes would be coloured alike ; 
and this very process has been followed with success by 
Mr. Esquilant in the case of silver turbits. 

With fowls, variations of colour, limited in their 
transmission to the male sex, habitually occur. When 
form of inheritance prevails, it might well happen 
that some of the successive variations would be 
transferred to the female, who would then slightly 
resemble the male, as actually occurs in some breeds. 
Or again, the greater number, but not all, of the 
successive steps might be transferred to both sexes, 
and the female would then closely resemble the male. 
There can hardly be a doubt that this is the cause of 
the male pouter pigeon having a somewhat larger crop, 
and of the male carrier pigeon having somewhat larger 
wattles, than their respective females ; for fanciers have 
» The ‘ Field,’ Sept. 1872, 



BIBD8 — SEXUALLY I.IMITED TKHERITANCE. 681 


not selected one sex more than the other, and have h .d no 
wish that these characters should be more strongly 
displayed in the male than in the female, yet this is the 
case with both breeds. 

The same process would have to be followed, and the 
same difficulties encountered, if it were desired to make 
a breed with the females alone of some new colour. 

Lastly, our fancier might wish to make a breed with 
the two sexes differing from each other, and both from 
the parent species. Here the difficulty would be 
extreme, unless the successive variations were from 
the first sexually limited on both sides, and then there 
would be, no difficulty. We see this with the fowl; 
thus the two sexes of the pencilled Hamburghs differ 
greatly from each other, and from the two sexes of the 
aboriginal Gallus hankiva ; and both are now kept con- 
stant to their standard of excellence by continued selec- 
tion, which would be impossible unless the distinctive 
characters of both were limited in their transmission. 

The Spanish fowl offers a more curious case ; the 
male has an immense comb, but some of the successive 
variations, by the accumulation of which it was acquired,* 
appear to have been transferred to the female ; for she 
has a comb many times larger than that of the females 
of the parent species. But the comb of the female 
differs in one respect from that of the male, for it is 
apt to lop over ; and within a recent period it has been 
ordered by the fancy that this should always be the 
case, and success has quickly followed the order. Now 
the lopping of the comb must be sexually limited in its 
transmission, otherwise it would prevent the comb of 
the male from being perfectly upright, which would be 
abhorrent to every fancier. On the other hand, the 
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uprightness of the comb in the male must likewise be 
a sexually-limited character, otherwise it would prevent 
the comb of the female from lopping over. 

Prom the foregoing illustrations, we see that even 
with almost unlimited time at command, it would be 
an extremely difficult and complex, perhaps an im- 
possible process, to change one form of transmission 
into the other through selection. Therefore, without 
distinct evidence in each case, I am unwilling to admit 
that this has been effected in natural species. On the 
other hand, by means of successive variations, which 
were from the first sexually limited in their transmission, 
there would not be the least difficulty in rendering a 
male bird widely different in colour or in any other 
character from the female; the latter being left un- 
altered, or slightly altered, or specially modified for 
the sake of protection. 

As bright colours are of service to the males in their 
rivalry with other males, such colours would be selected 
whether or not they were transmitted exclusively to 
the same sex. Consequently the females might be 
Expected often to partake of the brightness of the 
males to a greater or less degree ; and this occurs with 
a host of species. If all the successive variations were 
transmitted equally to both sexes, the females would 
be indistinguishable from the males ; and this likewise 
occurs with many birds. If, however, dull colours 
were of high importance for the safety of the female 
during incubation, as with many ground birds, the 
females which varied in brightness, or which received 
through inheritance from the males any marked 
accession of brightness, would sooner or later be 
destroyed. But the tendency in the males to continue 
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for an indefinite period transmitting to their fei^ale 
offspring their own brightness, would have to be elimi- 
nated by a change in the form of inheritance; and 
this, as shewn by our previous illnstration would be ex- 
tremely difficult. The more probable result of the long- 
continued destruction of the more brightly-coloured 
females, supposing the equal form of transmission to 
prevail, would be the lessening or annihilation of the 
bright colours of the males, owing to their continual 
crossing, with the duller females. It would be tedious 
to follow out all the other possible results ; but I may 
remind the reader that if sexually-limited variations in 
brightness occurred in the females, even if they were 
not in the least injurious to them and consequently 
were not eliminated, yet they would not be favoured 
cr selected, for the male usually accepts any female, 
and does not select the more attractive individuals ; 
consequently these variations would be liable to be lost, 
and would have little influence on the character of the 
race , and this will aid in accounting for the females 
being commonly duller-coloured than the males. 

In the eighth chapter instances were given, to which ■ 
many might here be added, of variations occurring at 
various ages, and inherited at the corresponding age. 
It was also shewn that variations which occur late in life 
are commonly transmitted to the same sex in which 
they first appear ; whilst variations occurring early in 
life are apt to be transmitted to both sexes ; not that 
all the cases of sexualty-limited transmission can thus 
be accounted for. It was further shewn that if a male 
bird varied by becoming brighter whilst young, such 
variations would be of no service until the age for 
reproduction had arrived, and there was competition 
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between rival males. But in the case of birds living 
on the ground and commonly in need of the protec- 
tion of dull colours, bright tints would be far more 
dangerous to the young and inexperienced than to the 
adult males. Consequently the males which varied in 
brightness whilst young would suffer much destruction 
and be eliminated through natural selection ; on the 
other hand, the males which varied in this manner 
when nearly mature, notwithstanding that they were 
exposed to some additional danger, might sur'^ve, and 
from being favoured through sexual selection, would 
procreate their kind. As a relation often exists 
between the period of variation and the form of trans- 
mission, if the bright-coloured young males were 
destroyed and the mature ones were successful in their 
courtship, the males alone would acquire brilliant 
colours and would transmit them exclusively to their 
male offspring. But I by no means wish to maintain 
that the influence of age on the form of transmission, 
is the sole cause . of the great difference in brilliancy 
between the sexes of many birds. 

^ When the sexes of birds differ in colour, it is in- 
teresting to determine whether the males alone have 
been modified by sexual selection, the females having 
been left unchanged, or only partially and indirectly 
thus changed; or whether the females have been 
specially modified through natural selection for the 
sake of protection. I will therefore discuss this ques- 
tion at some length, even more fully than its intrinsic 
importance deserves ; for various curious collateral 
points may thus be conveniently considered. 

Before we enter on the subject of colour, more 
especially in reference to Mr. Wallace’s conclusions, it 
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may be useful to discuss some other sexual diffei:e..ces 
under a similar point of view A bre^d of fowls for- 
merly existed in Germany® in which the hens were 
furnished with spurs ; they were good laye rs, but they 
so greatly disturbed their nests with their spurs that 
they could not be allowed to sit on their own eggs. 
Hence at one time it appeared to me probable that 
with the females of the wild Gallinaceae the develop- 
ment of spurs had been checked through natural selec- 
tion, from the injury thus caused to their nests. This 
seemed all the more probable, as wing-spurs, which 
would not be injurious during incubation, are often as 
well-developed in the female as in the male ; though 
in not a few cases they are rather larger in the male. 
When the male is furnished with leg-spurs the female 
almost always exhibits rudiments of them, — the rudi- 
ment sometimes consisting of a mere scale, as in 
Gallus. Hence it might be argued that the females 
had aboriginally been furnished with well-developed 
spars, but that these had subsequently been lost 
through disuse or natural selection. But if this view 
be admitted, it would have to be extended to innu- 
merable other cases ; and it implies that the female 
progenitors of the existing spur-bearing species were 
once encumbered with an injurious appendage. 

In some few genera and species, as in Galloperdix, 
Acomus, and the Javan peacock (Pavo muticus), the 
females, as well as the males, possess well-developed 
leg-spurs. Are we to infer from this fact that they 
construct a different sort of nest from that made by their 
uearest allies, and not liable to be injured by their 
spurs ; so that the spurs have not been removed ? Or 

^ * Naiurgeaek. Deutsohlands,’ 1708, B. iiL a. 889* 
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are we to suppose that the females of these several 
species especially require spurs for their defence ? It 
is a more probable conclusion that both the presence 
and absence of spurs in the females result from differ- 
ent laws of inheritance having prevailed, independently 
of natural selection. With the many females in which 
spurs appear as rudiments, we may conclude that some 
few of the successive variations, through which they 
were developed in the males, occurred very early in 
life, and were consequently transferred to the females. 
In the other and much rarer cases, in which the 
females possess fully developed spurs, we may conclude 
that all the successive variations were transferred to 
them ; and that they gradually acquired and inherited 
the habit of not disturbing their nests. 

The vocal organs and the feathers variously modified 
for producing sound, as well as the proper instincts for 
using them, often differ in the two sexes, but are some- 
times the same in both. Gan such differences be ac- 
counted for by the males having acquired these organs 
and instincts, whilst the females have been saved from 
inheriting them, on account of the danger to which they 
would have been exposed by attracting the attention of 
birds or beasts of prey ? This does not seem to me 
probable, when we think of the multitude of birds 
which with impunity gladden the country with their 
voices during the spring.'^ It is a safer conclusion that, 
as vocal and instrumental organs are of special service 
only to the males during their courtship, these organs 

^ Daines Barrington, however, to them during incubation. He 
thought it probable (‘PhiL adds, that a similar view may 
U'ransact.* 1773, p. 164) that few possibly account for the inferi- 
female birds sing, bemuse the ority of the female to the male 
talentwouldhave^en dangerous in ]dumage. 
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were developed through sexual selection and their con- 
stant use in that sex alone-r the sucoi&bsive variations 
and the effects of use having been from the first more 
or less limited in transmission to the mal offspring. 

Many analogous cases could be adduced; those for 
instance of the plumes on the heaa being generally 
longer in the male than in the female, sometimes of 
equal length in both sexes, and occasionally absent in 
the female, — these several cases occurring in the same 
group of birds. It would be difficult to account for 
such a difference between the sexes by the female 
having been benefited by possessing a slightly shorter 
crest than the male, and its consequent diminution or 
complete suppression through natural selection. But 
I will take a more favourable case, namely the length 
cf the tail. The long train of the peacock would 
have been not only inconvenient but dangerous to the 
peahen during the period of incubation and whilst 
accompanying her young. Hence there is not the 
least a priori improbability in the development of her 
tail having been checked through natural selection. 
But the females of various pheasants, which apparently 
are exposed on their open nests to as much danger as 
the peahen, have tails of considerable length. The 
females as well as the males of the Menwra mperha 
have long tails, and they build a domed nest, which is 
ft great anomaly in so large a bird. Naturalists have 
wondered how the female Menura could manage her 
tail during incubation ; but it is now known ® that she 
“enters the nest head first, and then turns round 
“with her tail sometimes over her back, but more 
“ often bent round by her side. Thus in time the tail 
* Mr. Namsay, in ^ Froc. Zoolog. Soc.’ 1868, p. 50l 
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“ becomes quite askew, and is a tolerable guide to the 
“length of time the bird has been sitting.” Both 
sexes of an Australian kingfisher (Tanysiptera sylvia) 
have the middle tail-feathers greatly lengthened, and 
the female makes her nest in a hole; and as I am 
informed by Mr. B. B. Sharpe these feathers become 
much crumpled during incubation. 

In these two latter cases the great length of the 
tail-feathers must be in some degree inconvenient to 
the female; and as in both species the tail-feathers 
of the female ftre somewhat shorter than those of the 
male, it might be argued that their full development 
had been prevented through natural selection. But 
if the development of the tail of the peahen had 
been checked only when it became inconveniently or 
dangerously great, she would have retained a much 
longer tail than she actually possesses ; for her tail is 
not nearly so long, relatively to the size of her body, 
as that of many female pheasants, nor longer than 
that of the female turkey. It must also be borne in 
mind that, in accordance with this view, as soon as the 
tail of the peahen became dangerously long, and its 
development was consequently checked, she would 
have continually reacted on her male progeny, and 
thus have prevented the peacock from acquiring his 
present magnificent train. We may therefore infer 
that the length of the tail in the peacock and its 
shortness in the peahen are the result of the requisite 
variations in the male having been from the first 
transmitted to the male offspring alone. 

We are led to a nearly similar conclusion with 
respect to the length of the tail in the various species 
of pheasants. In the Eared pheasant (Orossoptilon 
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avrittm) the tail is of equal length in both sexes, 
namely, sixteen or sever tec a inches; in the common 
pheasant it is about twenty inches long in the male 
and uwalve in the female ; in Soemmei . ng’s pheasant, 
thirty-seven inches in the male and only eight in the 
female ; and lastly in Eeeve’s pheasant it is sometimes 
actually seventy-two inches long in the male and 
sixteen in the female. Thus in the several species, 
the tail of the female differs much in length, irrespec- 
tively of that of the male ; and this can be accounted 
for, as it seems to me, with much more probability, by 
the laws of inheritance, — that is by the successive 
variations having been from the first more or less 
closely limited in their transmission to the male sex 
than by the agency of natural selection, resulting from 
the length of tail being more or less injurious to the 
females of these several allied species. 

We may now consider Mri Wallace’s arguments in 
regard to the sexual coloration of birds. He believes 
that the bright tints originally acquired through sexual 
selection by the males would in all, or almost all cases, < 
have been transmitted to the females, unless the trans- 
ference had been checked through natural selection. I 
may here remind the reader that various facts opposed 
to this view haye already been given under reptiles, 
amphibians, fishes and lepidoptera. Mr. Wallace rests 
his belief chiefly, but not exclusively, as we shall see 
in the next chapter, on the following statement,® that 
when both sexes are coloured in a very conspicuous 
manner, the nest is of such a nature as to conceal the 
sitting bird ; but when there is a marked contrast of 

* ‘Journal of TraveV edited by A. Murray, vol. i. 1868, p. 78. 

2 T 
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colour between the sexes, the male being gay and the 
female dull-coloured, the nest is open and exposes the 
sitting bird to view. This coincidence, as far as it 
goes, certainly seems to favour the belief that the 
females which sit on open nests have been specially 
modified for the sake of protection; but we shall 
presently see that there is another and more probable 
explanation, namely, that conspicuous females have 
acquired the instinct of building domed nests oftener 
than dull-coloured birds. Mr. Wallace admits that 
there are, as might have been expected, some exceptions 
to his two rules, but it is a question whether the excep- 
tions are not so numerous as seriously to invalidate them. 

There is in the first place much truth in the Duke 
of Argyll’s remark that a large domed nest is more 
conspicuous to an enemy, especially to all tree-haunting 
carnivorous animals, than a smaller open nest. Nor 
must we forget that with many birds which build 
open nests, the male sits on the eggs and aids the 
female in feeding the young: this is the case, for 
instance, with Pyranga mstiva^^ one of the most 
splendid birds in the United States, the male being 
vermilion, and the female light brownish-green. Now 
if brilliant colours had been extremely dangerous to 
birds whilst sitting on their open nests, the males in 
these cases would have sulfered greatly. It might, 
however, be of such paramount importance to the 
male to be brilliantly coloured, in order to beat his 
rivals, that this may have more than compensated some 
additional danger. 

Mr. Wallace admits that with the King-crows 

‘ Journal of Travel/ edited “ Audubon, * Ornithological 
by A. Murray, voL i. 1868 , p. 281 . Biography,' voL i. p. 233 . 
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(Dicrurns), Orioles, and Pittidas, the females sM con- 
spicuously coloured, yet build open" nests; but he 
urges that the birds of the first group are highly 
pugnacious and could defend themsehts ; that those 
of the second group take extreme care in concealing 
their open nests, but this does not inyariably hold 
good ; and that with the birds of the third group the 
females are brightly coloured chiefly on the under 
surface. Besides these cases, pigeons which are some- 
times brightly, and almost always conspicuously 
coloured, and which are notoriously liable to the 
attacks of birds of prey, offer a serious exception to 
the rule, for they almost always build open and 
exposed nests. In another large family, that of the 
humming-birds, all the species build open nests, yet 
with some of the most gorgeous species the sexes are 
alike ; and in the majority, the females, though less 
brilliant than the males, are brightly coloured. Nor 
can it be maintained that all female humming-birds, 
which are brightly coloured, escape detection by their 
tints being green, for some display on their upper 
surfaces red, blue, and other colours. ^ 

In regard to birds which build in holes or construct 
domed nests, other advantages, as Mr. Wallace remarks, 
besides concealment are gained, such as shelter from 
the rain, greater warmth, and in hot countries protec- 

“ Jerdon, ‘ Birds of India,’ the lores and sides of the throat 
^ol. ii. p. 108. Gould’s ‘ Hand- crimson ; the female JSulampu 
book of the Birds of Australia’ Jugularis has the top of the 
vol. i. p. 463. head and back green, but the 

^ For instance, the female loins and the tail are crimson. 
Eupetomena mamoura has the Many other instances of highly 
head and tail dark blue witii conspicuous females could be 
reddish loins ; the female Lam'^ given. See Mr. Gould’s magnifi- 
<jrnis porphyrv/ruB is blackish- cent work on this family, 
green on the upper surface, with 
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tion from the sun ; so that it is no valid objection to 
his view that many birds having both sexes obscurely 
coloured build concealed nests.^*^ The female Horn- 
bill {Btmros), for instance, of India and Africa is 
protected during incubation with extraordinary care, 
for she plasters up with her own excrement the orifice 
of the hole in which she sits on her eggs, leaving only 
a small orifice through which the male feeds her ; she 
is thus kept a close prisoner during the whole period 
of incubation ; yet female horn-bills are not more 
conspicuously coloured than many other birds of equal 
size which build open nests. It is a more serious 
objection to Mr. Wallace’s view, as is admitted by him, 
that in some few groups the males are brilliantly 
coloured and the females obscure, and vet the latter 
hatch their eggs in domed nests. This is the case 
with the Grallinse of Australia, the Superb Warblers 
(Maluridfle) of the same country, the Sun-birds (Nec- 
tariniae), and with several of the Australian Honey- 
suckers or Meliphagidas.^^ 

If we look to the birds of England we shall see that 
there is no close and general relation between the 
colours of the female and the nature of the nest which 
is constructed. About forty of our British birds 

“ Mr. Salvin noticed in Guate- longing to eight Australian genera 
mala (Mhis,* 1864, p, 375) that described in Gould's 'Handbook 
humming-birds were much more of the Birds of Australia,’ -vol. i. 
unwilling to leave their nests pp. 340, 362, 365, 383, 387, 
during very hot weather, when 389, 391, 414. 
the sun was shining brightly, as “ Mr. C. Home, *Proc. Zoo- 
if their eggs would be thus in- log. Soc.’ 1869, p. 243. 
jured, than during cool, cloudy, ” On the nidification and 
or rainy weather. colours of these latter species, 

“ I may 8{)eoify, as instances see Gould’s ‘ Handbook/ &c., 
of dull-coloured birds building vol. i. pp. 604, 627. 
concealed nests, the s|)ecies 
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(excluding those of large size which could defend 
themselves) build in holes in banks, ro^'ks, or trees, or 
construct domed nests. If we take the colours of the 
female goldfinch, bullfinch, or blackbird^ as a standard 
of the degree of conspicuousness, which is not highly 
dangerous to the sitting female, then out of the above 
forty birds the females of only twelve can be con- 
sidered as conspicuous to a dangerous degree, the 
remaining twenty-eight being inconspicuous.^® Nor is 
there any close relation within the same genus between 
a well-pronounced difference in colour between the 
sexes, and the nature of the nest constructed. Thus 
the male house sparrow {Passer domesticus) differs 
much from the female, the male tree-sparrow (P. 
montanm) hardly at all, and yet both build well- 
concealed nests. The two sexes of the common fly- 
catcher (Muscicapa grisola) can hardly be distinguished, 
whilst the sexes of the pied fly-catcher {M, luctuosd) 
differ considerably, and both species build in holes or 
conceal their nests. The female blackbird {Turdus 
merula) differs much, the female ring-ouzel {T, torquatus) 
differs less, and the female common thrush (P. musicus) 

” I have consulted, on this the male; Cinclus; Motallica 

subject, Macgillivray’fl ‘British boaruIa(?) ; Erithacus(?) ; Fru- 

Birds,* and though doubts may ticola, 2 sp. ; Saxicola ; Ruti- 

he entertained in some cases in cilia, 2 sp. ; Sylvia, 3 sp. ; Pams, 

regard to the degree of con- 3 sp. ; Mecistura ; Anorthura ; 

cealment of the nest, and to Certhia; Sitta; Yunxf'Musci- 

the degree of conspicuousness capa, 2 sp. ; Himndo, 3 sp. ; and 

of the female, yet the follow- Cypselus. The females of 

ing birds, which all lay their the following 12 birds may 

eggs in holes or in domed be considered as conspicuous 

nests, can hardly be considered, according to the same stand- 
by the above standard, as con- ard, viz.. Pastor, Motacilla alba, 

Bpicuous: Passer, 2 species; Parus major and P. cteruleus, 

Sturnus, of which the female is Upupa, Picus, 4 sp., Coracias, 

considerably less brilliant than Alc^o, and Merops. 
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hardly at all from their respective males ; yet all build 
open nests. On the other hand, the not very dis- 
tantly-allied water-ouzel (Cinelus aquations) builds a 
domed nest, and the sexes differ about as much as in 
the ring-ouzel. The black and red grouse {Tetrao 
tetrix and T. scoticus) build open nests in equally well- 
concealed spots, but in the one species the sexes differ 
greatly, and in the other very little. 

Notwithstanding the foregoing objections, I cannot 
doubt, after reading Mr. Wallace’s excellent essay, 
that looking to the birds of the world, a large majority 
of the species in which the females are conspicuously 
coloured (and in this case the males with rare exceptions 
are equally conspicuous), build concealed nests for the 
sake of protection. Mr. Wallace enumerates a long 
series of groups in which this rule holds good ; but 
it will suffice here to give, as instances, the more 
familiar groups of kingfishers, toucans, trogons, puff- 
birds (Capitonidae), plantain-eaters (Musophagae), wood- 
peckers, and parrots. Mr. Wallace believes that in 
these groups, as the males gradually acquired through 
sexual selection their brilliant colours, these were 
transferred to the females and were not eliminated 
by natural selection, owing to the protection which 
they already enjoyed from their manner of nidification. 
According to this view, their present manner of nest- 
ing was acquired before their present colours. But it 
seems to me much more probable that in most cases, 
as the females were gradually rendered more and 
more brilliant from partaking of the colours of the 
male, they were gradually led to change their instincts 
(supposing that they originally built open nests), and 

‘Journal of Travel,' edited by A. Murray, vol. i p, 78* 
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to seek protection by building domed or concoaled 
nests. No one who studies, for instance, Audubon’s 
account of the differences in the nests of the same 
species in the Northern and Southern F iited States,^® 
will feel any great difficulty in admitting that birds, 
either by a change (in the strict sense of the word) 
of their habits, or through the natural selection of so- 
called spontaneous variations of instinct, might readily 
be led to modify their manner of nesting. 

This way of viewing the relation, as far as it holds 
good, between the bright colours of female birds and 
their manner of nesting, receives some support from 
certain cases occurring in the Sahara Desert. Here, as 
in most other deserts, various birds, and many other 
animals, have had their colours adapted in a wonderful 
manner to the tints of the surrounding surface. 
Nevertheless there are, as I am informed by the Eev. 
Mr. Tristram, some curious exceptions to the rule ; thus 
the male of the Monticola eyanea is conspicuous from 
his bright blue colour, and the female almost equally 
conspicuous from her mottled brown and white plum- 
age ; both sexes of two species of Dromolaea are of % 
lustrous black; so that these three species are far 
from receiving protection from their colours, yet they 
are able to survive, for they have acquired the habit 
of taking refuge from danger in holes or crevices in 
the rocks. 

With respect to the above groups in which the 
females are conspicuously coloured and build concealed 
nests, it is not necessary to suppose that each separate 

*® See many statements in birds by Eugenio Bettoni, in 
the * Ornithological Biography.® the ‘ Atti della Societ^i Italianay’ 
Bee also some curious observa- voU xi. 1869, p* 487* 
tions on the nests of Italian 
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species had its nidifying instinct specially modified; 
but only that the early progenitors of each group were 
gradually led to build domed or concealed nests, and 
afterwards transmitted this instinct, together with 
their bright colours, to their modified descendants. 
As far as it can be trusted, the conclusion is interest- 
ing, that sexual selection together with equal or nearly 
equal inheritance by both sexes, have indirectly deter- 
mined the manner of nidification of whole groups of 
birds. 

According to Mr. Wallace, even in the groups in 
which the females, from being protected in domed 
nests during incubation, have not had their bright 
colours eliminated through natural selection, the males 
often difler in a slight, and occasionally in a considerable 
degree, from the females. This is a significant fact, for 
such difierences in colour must be accounted for by 
some of the variations in the males having been from 
the first limited in transmission to the same sex f as it 
can hardly be maintained that these differences, especi- 
ally when very slight, serve as a protection to the 
female. Thus all the species in the splendid group 
of the Trogons build in holes; and Mr. Gould gives 
figures^’ of both sexes of twenty-five species, in all of 
which, with one par tial exception, the sexes differ some- 
times slightly, sometimes conspicuously, in colour, — the 
males being always finer than the females, though the 
latter are likewise beautiful. All the species of king- 
fishers build in holes, and with most of the species the 
sexes are equally brilliant, and thus far Mr. Wallace’s 
rule holds good ; but in some of the Australian species 
the colours of the females are rather less vivid than those 

Se<3 hib ‘ Monograph of the TrogonidsB,’ first edition. 
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of the male ; and in one eplendidly-coloured speciefe, the 
sexes differ so much that they were at ^^.rst thought to 
be specifically distinct.®* Mr. E. B. Sharpe, who has 
especially studied this group, has sb# to me some 
American species (Ceryle) in which the breast of the 
male is belted with black. Again, in Carcineutes, the 
difference between the sexes is conspicuous: in the 
male the upper surface is dull-blue banded with black, 
the lower surface being partly fawn-coloured, and there 
is much red about the head ; in the female the upper 
surface is reddish-brown banded with black, and the 
lower surface white with black markings. It is an 
interesting fact, as shewing how the same peculiar 
style of sexual colouring often characterises allied 
forms, that in three species of Dacelo the male differs 
from the female only in the tail being dull-blue banded 
with black, whilst that of the female is brown with ^ 
blackish bars ; so that here the tail differs in colour in 
the two sexes in exactly the same manner as the whole 
upper surface in the two sexes of Carcineutes. 

With parrots, which likewise build in holes, we find 
analogous cases : in most of the species, both sexes are • 
brilliantly coloured and indistinguishable, but in not a 
few species the males are coloured rather more vividly 
than the females, or even very differently from them. 
Thus, besides other strongly-marked differences, the 
whole under surface of the male King Lory [Aprosmidus 
seapulatm) is scarlet, whilst the throat and chest of 
the female is green tinged with red : in the Euphema 
Bplenddda there is a similar difference, the face and 
wing coverts moreover of the female being of a paler 

Namely Cyanaloyon. Birdi of Australia,* vol, i. p. 
'mould's ‘ Handbook to the 133 ; see, also, pp. 130, 136. 
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blue than in the male.“ In the family of the tits 
(Parinse), which build concealed nests, the female of 
our common blue tomtit (Parus cservieus), is “ much 
•Mess brightly coloured” than the male; and in the 
magnificent Sultan yellow tit of India the difference is 
greater.** 

Again, in the great group of the woodpeckers,*® the 
sexes are generally nearly alike, but in the Megapicus 
valid/u8 all those parts of the head, neck, and breast, 
which are crimson in the male are pale brown in the 
female. As in several woodpeckers the head of the 
male is bright crimson, whilst that of the female is 
plain, it occurred to me that this colour might possibly 
make the female dangerously conspicuous, whenever 
she put her head out of the hole containing her nest, 
and consequently that this colour, in accordance with 
Mr. Wallace’s belief, had been eliminated. This vie^w 
is strengthened by what Malherbe states with respect 
to Indopicm carlotta ; namely, that the young females, 
like the young males, have some crimson about their 
heads, but that this colour disappears in the adult 
female, whilst it is intensified in the adult male. 
Nevertheless the following considerations render this 
view extremely doubtful : the male takes a fair share 
in incubation,*® and would be thus almost equally 
exposed to danger ; both sexes of many species have 
their heads of an equally bright crimson; in other 

•• Every gradation of differ- ” All the following facts are 
ence between the sexes rnay be taken from M. Malherbe’s mag- 
followed in the parrots of Aus- nificent ‘ Monographie des Pici- 
tralia. See Gould^s ‘ Hand- d^es,’ 1861. 
book,’ &c., vol. ii. pp. 14r-102. Audubon’s ‘Ornithological 

** Macgillivray’s ‘British Biography,’ vol. ii, p. 76; see 

Birds,’ vol. ii. p. 433. Jerdon, also the ‘ Ibis,’ voL i. p. 268. 

‘ Bii’ds of India/ vol. ii. p. 282. 
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species the difference between the sexes in the amount 
of scarlet is so slight that it can hardly make any 
appreciable difference in the danger incurred; and 
lastly, the colouring of the head in the f ^o sexes often 
differs slightly in other ways. 

The cases, as yet given, of slight and graduated 
differences in colour between the males and females 
in the groups, in which as a general rule the sexes 
resemble each other, all relate to species which build 
domed or concealed nests. But similar gradations may 
likewise be observed in groups in which the sexes as a 
general rule resemble each other, but which build open 
nests. 

As I have before instanced the Australian parrots, 
so I may here instance, without giving any details, 
the Australian pigeons.^^ It deserves especial notice 
that in all these cases the slight differences in 
plumage between the sexes are of the same general 
nature as the occasionally greater differences. A good 
illustration of this fact has already been afforded by 
those kingfishers in which either the tail alone or 
the whole upper surface of the plumage differs in thef 
same manner in the two sexes. Similar cases may be 
observed with parrots and pigeons. The differences 
in colour between the sexes of the same species are, 
also, of the same general nature as the differences in 
colour between the distinct species of the same group. 
For when in a group in which the sexes are usually 
alike, the male differs considerably from the female, he 
is not coloured in a quite new style. Hence we may 
infer that within the same group the special oolonra 

” GK)uld*s ‘Handbook to the Birds of Australia,’ voU ii pn, 
109 ^ 149 . • 
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of both sexes when they are alike, and the colours 
of the male, when he differs slightly or even consider- 
ably from the female, have been in most cases deter- 
mined by the same general cause; this being sexual 
selection. 

It is not probable, as has already been remarked, 
that differences in colour between the sexes, when very 
slight, can be of service to the female as a protection. 
Assuming, however, that they are of service, they might 
be thought to be cases of transition ; but we have no 
reason to believe that many species at any one time are 
undergoing change. Therefore we can hardly admit 
that the numerous females which differ very slightly 
in colour from their males are now all commencing to 
become obscure for the sake of protection. Even if we 
consider somewhat more marked sexual differences, is 
it probable, for instance, that the head of the female 
chaffinch, — the crimson on the breast of the female 
bullfinch, — the green of the female greenfinch, — the 
crest of the female golden-crested wren, have all been 
rendered less bright by the slow process of selection 
for the sake of protection? I cannot think so; and 
still less with the slight differences between the 
sexes of those birds which build concealed nests. On 
the other hand, the differences in colour between the 
sexes, whether great or small, may to a large extent 
be explained on the principle of the successive varia- 
tions, acquired by the males through sexual selection, 
having been from the first more or less limited in 
their transmission to the females. That the degree 
of limitation should differ in different species of the 
same group will not surprise any one who has studied 
the laws of inheritance, for they are so complex that 
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they appear to ns in onr ignorance to be capricion« in 
their action.** 

As far •as I can discover there are few large groups 
of birds in which all the species have bof\ sexes alike 
and brilliantly coloured, but I hear from Mr. Sclater, 
that this appears to be the case with the Musophagse 
or plantain-eaters. Nor do I believe that any large 
group exists in which the sexes of all the species are 
widely dissimilar in colour : Mr. Wallace informs me 
that the chatterers of S. America {Gotingidm) offer one 
of the best instances ; but with some of the species, in 
which the male has a splendid red breast, the female 
exhibits some red on her breast ; and the females of 
other species shew traces of the green and other colours 
of the males. Nevertheless we have a near approach 
to close sexual similarity or dissimilarity throughout 
several groups : and this, from what has just been said 
of the fluctuating nature of inheritance, is a somewhat 
surprising circumstance. But that the same laws 
should largely prevail with allied animals is not sur- 
prising. The domestic fowl has produced a great 
number of breeds and sub-breeds, and in these the 
sexes generally differ in plumage ; so that it has been 
noticed as an unusual circumstance when in certain 
sub-breeds they resemble each other. On the other 
hand, the domestic pigeon has likewise produced a vast 
number of distinct breeds and sub-breeds, and in these, 
with rare exceptions, the two sexes are identically 
alike. 

Therefore if other species of Gallus and Columba were 
domesticated and varied, it would not be rash to pre- 

^ See remarks to this effect in my work on * Variation under 
Domestication,* vol. ii. chap, xii. 
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diet that similar rules of sexual similarity and dissimi- 
larity, depending on the form of transmission, would 
hold good in both cases. In like manner the same form 
of transmission has generally prevailed under nature 
throughout the same groups, although marked excep- 
tions to this rule occur. Thus within the same family 
or even genus, the sexes may be identically alike, or 
very different in colour. Instances have already been 
given in the same genus, as with sparrows, fly-catchers, 
thrushes and grouse. In the family of pheasants the 
sexes of almost all the species are wonderfully dissimilar, 
but are quite alike in the eared pheasant or Grossop- 
tilon auritum. In two species of Chloephaga, a genus 
of geese, the male cannot be distinguished from the 
females, except by size ; whilst in two others, the sexes 
are so unlike that they might easily be mistaken for 
distinct species.^® 

The laws of inheritance can alone account for the 
following cases, in which the female acquires, late in 
life, certain characters proper to the male, and ulti- 
mately comes to resemble him more or less completely. 
Here protection can hardly have come into play. Mr. 
Blyth informs me that the females of Oriolus melmo- 
cephalus and of some allied species, when sulEciently 
mature to breed, differ considerably in plumage from 
the adult males ; but after the second or third moults 
they differ only in their beaks having a slight greenish 
tinge. In the dwarf bitterns (Ardetta), according to 
the same authority, “ the male acquires his final livery 
*‘at the first moult, the female not before the third 
“ or fourth moult ; in the meanwhile she presents an 

intermediate garb, which is ultimately exchanged 

* The ‘ Ibis,’ vol. vi. 1864, p. 12fi. 
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for the same livery as that of the male.” So |gu,in 
the female Faleo peregrinm aoq^uires he® blue plumage 
more slowly than the male. Mr. Swinhoe states that 
with one of the Drongo shrikes {Dicrurm ^nacrocercvs) 
the male whilst almost a nestling, molts his soft brown 
plumage and becomes of a uniform glossy greenish- 
black i^hut the female retains for a long time the white 
stria3 and spots on the axillary feathers ; and does not 
cojnpletely assume the uniform black colour of the male 
for three years. The same excellent observer remarks 
that in the spring of the second year the female spoon- 
bill (Platalea) of China resembles the male of the first 
year, and that apparently it is not until the third 
spring that she acquires the same adult plumage as 
that possessed by the male at a much earlier age. The 
female Borribycilla earoUnensis differs very little from 
the male, but the appendages, which like beads of 
red sealing-wax ornament the wing-feathers,®® are not 
developed in her so early in life as in the male. In 
the male of an Indian parrakeet {Palseomis javanieus) 
the upper mandible is coral-red from his earliest youth, 
but in the female, as Mr. Blyth has observed with 
caged and wild birds, it is at first black and does not 
become red until the bird is at least a year old, at 
which age the sexes resemble each other in all respects. 
Both sexes of the wild turkey are ultimately furnished 
with a tuft of bristles on the breast, but in two-year- 
old birds the tuft is about four inches long in the male 
and hardly apparent in the female ; when, however, the 

When the male courts the stretched wings; A. Leith Adams, 
lomale, these ornaments are vi- ‘ Field and Forest Rambles,* 
hrated, and “ are shewn off to 1873 , p. 163 . 
great advantage,” on the out- 
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latter has reached her fourth year, it is from four to 
five inches in length.^^ 

These cases must not be confounded with those where 
diseased or old females abnormally assume masculine 
characters, nor with those where fertile females, whilst 
young, acquire the characters of the male, through 
variation or some unknown cause.®^ But all these cases 
have so much in common that they depend, ac&rding 
to the hypothesis of pangenesis, on gemmules derived 
from each part of the male being present, though latent, 
in the female; their development following on some 
slight change in the elective affinities of her constituent 
tissues. 


A few words must be added on changes of plumage in 
relation to the season of the year. From reasons 
formerly assigned there can be little doubt that the 
elegant plumes, long pendant feathers, crests, &c., of 
egrets, herons, and many other birds, which are de- 
veloped and retained only during the summer, serve 
for ornamental and nuptial purposes, though common to 
both sexes. The feraale is thus rendered' more con- 


Ou Ardetta, Translation of 
Ouvisr^s ‘Rfegne Auimal/ by 
Mr. Blyth, footnote, p. 159. 
On the Peregiine Falcon, Mr. 
Blyth, in Charlesworth’s ‘ Mag. 
of Nat, Hist.' vol. i. 1837, p. 
304:. On Dicrurus, ‘ Ibis,’ 1863, 
p. 44 . On the Piatalaa, * Ibis,’ 
vol. vi. 1864, p. 366. On the 
Bombyciila, Audubon’s * Omi- 
tholog. Biography,’ voL i. p. 229. 
On 5ie Pala?ornis, see, also, 
Jerdon, ‘ Birds of India,’ vol. i. 
p. 263. On the wild turkey, 
Audubon, ibid. vol. i. p. 15 ; but 
1 hear from Judge Caton that in 


Illinois the female very rarely 
acquires a tuft. Analogous 
oases with the females of Petro- 
ocssyphus are given by Mr. R. 

Sharpe, * Proc. Zoolog. Soc.’ 
1872, p. 496. 

^ Of these latter cases Mr. 
Blyth has recorded (Translation 
of Cuviers ‘ Kfcgne Animal,’ p. 
158) various iustiinces with 
Lanius, Ruticilla, Linaria, and 
Anas. Audubou has also re- 
corded a similar case (‘ Ornith. 
Biog.’ vol. V. p. 619) with 
Pyranga ^estiva. 
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spicuous during the period of incubation than during 
the winter ; but such birds as herons and egrets would 
be able to defend themselves. As, however, plumes 
would probably be inconvenient and certainly of no use 
during the winter, it is possible that the habit of 
moulting twice in the year may have been gradually 
acquired through natural selection for the sake of 
casting off inconvenient ornaments during the winter. 
But this view cannot be extended to the many waders, 
whose summer and winter plumages differ very little in 
colour. With defenceless species, in which both sexes, 
or the males alone, become extremely conspicuous 
during the breeding season, — or when the males acquire 
at this season such long wing or tail-feathers as to 
impede their flight, as with Cosmetornis and Vidua, — it 
certainly at first appears highly probable that the 
second moult has been gained for the special purpose 
of throwing off these ornaments. We must, however, 
remember that many birds, such as some of the Birds of 
Paradise, the Argus pheasant and peace ok, do not cast 
their plumes during the winter ; and it can hardly b€\^ 
maintained that the constitution of these birds, at least 
of the Gallinacese, renders a double moult impossible, 
for the ptarmigan moults thrice in the year.^^ Hence 
it must be considered as doubtful whether the many 
species which moult their ornamental plumes or lose 
their bright colours during the winter, have acquired 
thishabjt on account of the inconvenience or danger 
which they would otherwise have suffered. 

I conclude, therefore, that the habit of moulting 
twice in the year was in most or all cases first acquired 
for some distinct purpose, perhaps for gaining a warmer 

“ See (Mould’s ‘ Birds of Great Britain.! * 

2 z 
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winter coyering; and that variations in the plumage 
occurring during the summer were accumulated through 
sexual selection, and transmitted to the offspring at the 
same season of the year; that such variations were 
inherited either by both sexes or by the males alone, 
according to the form of inheritance which prevailed. 
This appears more probable than that the species in 
all cases originally tended to retain their ornamental 
plumage during the winter, but were saved from this 
through natural selection, resulting from the incon- 
venience or danger thus caused. 

I have endeavoured in this chapter to shew that the 
arguments are not trustworthy in favour of the view 
that weapons, bright colours, and various ornaments, 
are now confined to the males owing to the conversion, 
by natural selection, of the equal transmission of 
characters to both sexes, into transmission to the male 
sex alone. It is also doubtful whether the colours of 
many female birds are due to the preservation, for the 
sake of protection, of variations which were from the 
irst limited in their transmission to the female sex. 
But it will be convenient to defer any further discussion 
on this subject until I treat, in the following chapter, 
of the differences in plumage between the young 
and old* 
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CHAPTEK XVL 
Birds — emeluded. 

llie immature plumage in relation to the character of the plumage 
in both sexes when adult — Six classes of cases — Sexual differences 
between the males of closely-allied or representative species — The 
female assuming the characters of the male — Plumage of the 
young in relation to the summer and winter plumage of the 
adults — On the increase of beauty in the birds of the world — 
Protective colouring — Conspicuously-coloured birds — Novelty 
appreciated — Summary of the four chapters on Birds. 

We must now consider the transmission of characters, 
as limited by ::ge, in reference to sexual selection. The 
truth and importance of the principle of inheritance 
at corresponding ages need not here be discussed, as 
enough has already been said on the subject. Before 
giving the several rather complex rules or classes of 
cases, under which the differences in plumage between 
the young and the old, as far as known to me, may be 
included, it will be well to make a few preliminary 
remarks. 

With animals of all kinds when the adults differ in 
colour from the young, and the colours of the latter are 
not, as far as we can see, of any special service, they 
may generally he attributed, like various embryological 
structures, to the retention of a former character. But 
this view can be maintained with confidence, only when 
the young of several species resemble each other closely, 
and likewise resemble other adult species belonging to 
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the same group; for the latter are the living proofs 
that such a state of things was formerly possible. 
Young lions and pumas are marked with feeble stripes 
or rows of spots, and as many allied species both young 
and old are similarly marked, no believer in evolution 
will doubt that the progenitor of the lion and puma 
was a striped animal, and that the young have retained 
vestiges of the stripes, like the kittens of black cats, 
which are not in the least striped when grown up. 
Many species of deer, which when mature are not 
spotted, are whilst young covered with white spots, as 
are likewise some few species in the adult state. So 
again the young in the whole family of pigs (Suidse), 
and in certain rather distantly allied animals, such as 
the tapir, are marked with dark longitudinal stripes ; 
but here we have a character apparently derived from 
an extinct progenitor, and now preserved by the young 
alone. In all such cases the old have had their colours 
changed in the course of time, whilst the young have 
remained but little altered, and this has been effected 
^/hrough the principle of inheritance at corresponding 
ages. 

This same principle applies to many birds belonging 
to various groups, in which the young closely resemble 
each other, and differ much from their respective adult 
parents. The young of almost all the GallinaceaB, and 
of some distantly allied birds such as ostriches, are 
covered with longitudinally striped down; but this 
character points back to a state of things so remote 
that it hardly concerns us. Young cross-bills (Loxia) 
have at first straight beaks like those of other finches, 
and in their immature striated plumage they resemble 
the mature redpole and female siskin, as well as the 
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young of the goldfinch, greenfinch, pijd some other 
allied species. The young of many kinds of buntings 
(Emberiza) resemble one another, and lik^^wise the adult 
state of the common bunting,^, miliaria. In almost the 
whole large groupof thrashes the youLghavetheirbreasts 
spotted — a character which is retained throughout life 
by many species, but is quite lost by others, as uy the 
Turdus migratorius. So again with many thrushes, the 
feathers on the back are mottled before they are moulted 
for the first time, and this character is retained for life 
by certain eastern species. The young of many species 
of shrikes (Lanius), of some woodpeckers, and of an 
Indian pigeon (Chalcophaps indicus), are transversely 
striped on the under surface ; and certain allied species 
or whole genera are similarly marked when adult. In 
some closely-allied and resplendent Indian cuckoos 
(Chrysoooccyx), the mature species differ considerably 
from one another in colour, but the young cannot be 
distinguished. The young of an Indian goose {SarhU 
diornis melano7iotus) closely resemble in plumage an 
allied genus, Dendrocygna, when mature.^ Similai 
facts will hereafter be given in regard to certain herons. 
Young black-grouse (Tetrao tetrix) resemble the young 
as well as the old of certain other species, for instance 
the red-grouse or T. scoticus. Finally, as Mr. Blyth, 
who has attended closely to this subject, has well 
remarked, the natural affinities of many species are best 

^ III regard to thrushes, mation. On thrushes, see alac 
s^irikes, and woodpeckers, see Audubon, ‘Ornith. Biography,’ 
1^1 f. Blyth, in Charles worth’s vol. ii. p. 195. On Chrysocoocyx 
‘ Mag. of Nat. Hist,* vol.i. 1837, and Chalcophaps, Blyth, as 
!*■ 304; also footnote to his quoted in Jerdon’s * Birds of 
traaalation of Cuvier’s ‘ R^gne India,* vol. iiL p. 485. On 
Animal,’ p. 169, I give the case Sarkidiornis, Blyth, in ‘Ibifl^* 
Loxia on Mr. Bath’s infor- lS6t, p. 17^ 
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exhibited in their immatnre plumage ; and as the true 
affinities of all organic heings depend on their descent 
from a common progenitor, this remark strongly con- 
firms the belief that the immature plumage approxi- 
mately shews us the former or ancestral condition of the 
species. 

Although many young birds, belonging to various 
families, thus give us a glimpse of the plumage of their 
remote progenitors, yet there are many other birds, 
both dull-coloured and bright-coloured, in which the 
young closely resemble their parents. In such cases 
the young of the different species cannot resemble each 
other more closely than do the parents ; nor can they 
strikingly resemble allied forms when adult. They 
give us but little insight into the plumage of their 
progenitors, excepting in so far that, when the young 
and the old are coloured in the same general manner 
throughout a whole group of species, it is probable 
that their progenitors were similarly coloured. 

We may now consider the classes of cases, under 
j which the diflerences and resemblances between the 
plumage of the young and the old, in both sexes or in 
one sex alone, may be grouped. Kules of this kind 
were first enounced by Cuvier ; but with the progress 
of knowledge they require some modification and 
amplification. This I have attempted to do, as far as 
the extreme complexity of the subject permits, from 
information derived from various sources; but a full 
essay on this subject by some competent ornithologist 
is much needed. In order to ascertain to what extent 
each rule prevails, I have tabulated the facts given in 
four great works, namely, by Macgillivray on the birds 
of Britain, Audubon on those of North America, Jerdon 
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on those of India, and Gould on those of Australia. I 
may here premise, first, that the several cases or rules 
graduate into each other; and secondly, that when 
the young are said to resemble their parents, it is not 
meant that they are identically alike, for their colours 
are almost always less vivid, and the feathers are 
softer and often of a different shape. 

RULES OR CLASSES OF OASES. 

I. When the adult male is more beautiful or con- 
spicuous than the adult female, the young of both 
sexes in their first plumage closely resemble the adult 
female, as with the common fowl and peacock ; or, 
as occasionally occurs, they resemble her much more 
closely than they do the adult male. 

II. When the adult female is more conspicuous than 
the adult male, as sometimes though rarely occurs, the 
young of both sexes in their first plumage resemble 
the adult male. 

III. When the adult male resembles the adult 
female, the young of both sexes have a peculiar firit 
plumage of their own, as with the robin. 

IV. When the adult male resembles the adult 
female, the young of both sexes in their first plumage 
resemble the adults, as with the kingfisher, many 
parrots, crows, hedge- warblers. 

V. When the adults of both sexes have a distinct 
winter and summer plumage, whether or not the male 
differs from the female, the young resemble the adults 
of both sexes in their winter dress, or much more 
rarely in their summer dress, or they resemble the 
females alone. Or the young may have an intermediate 
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character ; or again they may differ greatly from the 
adults in both their seasonal plumages. 

VI. In some few cases the young in thfeir first 
plumage differ from each other according to sex ; the 
young males resembling more or less closely the adult 
males, and the young females more or less closely the 
adult females. 

Class I. — In this class, the young of both sexes 
more or less closely resemble the adult female, whilst 
the adult male differs from the adult female, often in 
the most conspicuous manner. Innumerable instances 
in all Orders could be given ; it will suffice to call to 
mind the common pheasant, duck, and house-sparrow. 
The cases under this class graduate into others. Thus 
the two sexes when adult may differ so slightly, 
and the young so slightly from the adults, that it 
is doubtful whether such cases ought to come under 
the present, or under the third or fourth classes. So 
again the young of the two sexes, instead of being 
quite alike, may differ in a slight degree from each 
other, as in our sixth class. These transitional cases, 
however, are few, or at least are not strongly pro- 
nounced, in comparison with those which come strictly 
under the present class. 

The force of the present law is well shewn in those 
groups, in which, as a general rule, the two sexes and 
the young are all alike ; for when in these groups the 
male does differ from the female, as with certain parrots, 
kingfishers, pigeons, &c., the young of both sexes 
resemble the adult female.* We see the same fact 

* See, for instance, Mr. Gould’s Kingfishers), in which, however, 
account Handbook to the the young male, though resem- 
Birds of Australia,’ vol. i. p. bling the adult female, is less 
133) of Cyaualcyon (one of the brilliantly coloured. In some 
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exhibited still more clearly in certain anomalous cases ; 
thus the male of Heliothrtx auriculata (one of the" 
liummirfl-birds) differs conspicuously from the female 
in having a splendid gorget and fine ear-tufts, but the 
female is remarkable from having a much longer tail 
than that of the male ; now the young of both sexes 
resemble (with the exception of the breast being 
spotted with bronze) the adult female in all other 
respects, including the length of her tail, so that the 
tail of the male actually becomes shorter as he reaches 
maturity, which is a most unusual circumstance.® 
Again, the plumage of the male goosander {Mergus 
merganser) is more conspicuously coloured than that 
of the female, with the scapular and secondary wing- 
feathers much longer ; but differently from what 
occurs, as far as I know, in any other bird, the crest 
of the adult male, though broader than that of the 
female, is considerably shorter, being only a little 
above an inch in length ; the crest of the female being 
two and a half inches long. Now the young of both 
sexes entirely resemble the adult female, so that their < 
crests are actually of greater length, though narrower, 
than in the adult male.^ 

8])ecie8 of Dacelo the males have rosa, in which the young are 
blue tails, and the females brown more like the female than the 
ones ; and Mr. R. B. Sharpe in- male. See Audubon (‘ Ornith. 
forms me that the tail of tlie Biograph.^ vol. ii, p. 475) on the 
young male of D. gaudichaudi two sexes and the young of 
Is at firet brown. Mr. Gould Columha passerina, 
bup described (ibid. vol. ii. pp. ® I owe this information to 
t4, 20, 37) the sexes and the Mr. Gould, who shewed me the 
young ot certain black Cockatoos specimens ; see also his ‘ Intro- 
and of the King Lory, with duction to the Trochilitke,’ 1861, 
''bicb the same rule prevails, p. 120. 

Abo Jerdon (‘Birds of India,* * Macgillivray, ‘Hist. Brit* 
Vol. i. p. 260) on the FaloeornU Birds,’ vol. v. pp. 207-21i. 
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When the young and the females closely resemble 
each other and both differ from the males, the most 
obvious conclusion is that the males alone h^ve been 
modified. Even in the anomalous cases of the Helio- 
thrix and Mergus, it is probable that originally both 
adult sexes were furnished — the one species with a 
much elongated tail, and the other with a much 
elongated crest — these characters having since been 
partially lost by the adult males from some unex- 
plained cause, and transmitted in their diminished 
state to their male offspring alone, when arrived at 
the corresponding age of maturity. The belief that 
in the present class the male alone has been modified, 
as far as the differences between the male and the 
female together with her young aie concerned, is 
strongly supported by some remarkable facts recorded 
by Mr. Blyth,® with respect to closely-allied species 
which represent each other in distinct countries. For 
with several of these representative species the adult 
males have undergone a certain amount of change and 
can be distinguished ; the females and the young from 
the distinct countries being indistinguishable, and 
therefore absolutely unchanged. This is the case 
with certain Indian chats (Thamnobia), with certain 
honey -suckers (Nectarinia), shrikes (Tephrodornis), 
certain kingfishers (Tanysiptera), Kalij pheasants 
(Gallophasis), and tree-partridges (Arboricola). 

In some analogous cases, namely with birds having 
a different summer and winter plumage, but with the 

* See his admirable paper in xxix. In regard to Tanysiptera, 
the ‘ Journal of the Asiatic Soc. Prof. Schlegel told Mr. Bly<h 
of Bengal/ vol. xix. 1850, p. that he could distinguish several 
223; see also Jerdon, ‘Birds of distinct races, solely by compaf" 
India/ vol. i introduction, p. ing the adult males. 
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two 66X68 n6arly alik6, C6rj;ain clo66ly-alli6d species 
can easily be distinguished in their summer or nuptial 
plumage, yet are indistinguishable in their winter as 
well as in their immature plumage. This is the 
case with some of the closely-allied Indian wag-tails 
or Motacillee. Mr. Swinhoe® informs me that three 
species of Ardeola, a genus of herons, which represent 
one another on separate continents, are most strik- 

ingly different ’’ when ornamented with their summer 
plumes, but are hardly, if at all, distinguishable during 
the winter. The young also of these three species in 
their immature plumage closely resemble the adults 
in their winter dress. This case is all the more in- 
teresting, because with two other species of Ardeola 
both sexes retain, during the winter and summer, 
nearly the same plumage as that possessed by the 
three first species during the winter and in their 
immature state; and this plumage, which is common 
to several distinct species at different ages and seasons, 
probably shews us how the progenitors of the genus 
were coloured. In all these cases, the nuptial plumage* 
which we may assume was originally acquired by the 
adult males during the breeding-season, and transmitted 
to the adults of both sexes at the corresponding season, 
has been modified, whilst the winter and immature 
plumages have been left unchanged. 

The question naturally arises, how is it that in 
these latter cases the vnnter plumage of both sexes, 
aud in the former cases the plumage of the adult 
females, as well as the immature plumage of the 

“ See also Mr. Swinhoe, in from a note by Mr. Blyth, In 
‘ Ibis,’ July 1863, p. 131 ; and ‘ Ibis,’ Jan. 1861, p. 25 
^ previous paper, with an extract 
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young, haye not been at all affected ? The species 
which represent each other in distinct countries will 
almost always have been exposed to somewhat different 
conditions, but we can hardly attribute to this action 
the modification of the plumage in the males alone, 
seeing that the females and the young, though similarly 
exposed, haye not been affected. Hardly any fact 
shews us more clearly how subordinate in importance 
is the direct action of the conditions of life, in com- 
parison with the accumulation through selection of 
indefinite yariations, than the surprising difference 
between the sexes of many birds ; for both will have 
consumed the same food, and have been exposed to the 
same climate. Neyertheless we are not precluded from 
belieying that in the course of time new conditions 
may produce some direct effect either on both sexes, or 
from their constitutional differences chiefly on one sex. 
We see only that this is subordinate in importance to 
the accumulated results of selection. Judging, how- 
eyer, from a wide-spread analogy, when a species 
\ migrates into a new country (and this must precede 
the formation of representatiye species), the changed 
conditions to which they will almost always haye been 
exposed will cause them to undergo a certain amount 
of fluctuating yariability. In this case sexual selection, 
which depends on an element liable to change — the 
taste or admiration of the female — will haye had new 
shades of colour or other difterences to act on and 
accumulate ; and as sexual selection is always at work, 
it would (from what we know of the results on domestic 
animals of man's unintentional selection), be surprising 
if animals inhabiting separate districts, which can 
never cross and thus blend their newly-acq[uired char- 
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acters, were not, after a sufficient lapse of time, 
differently modified, The^e remarks likewise apply to 
the nuptial or summer plumage, whether confined to 
the males, or common to both sexes. 

Although the females of the above closely-allied or 
representative species, together with their young, differ 
liardly at all from one another, so that the males alone 
can be distinguished, yet the females of most species 
within the same genus obviously differ from each other. 
The differences, however, are rarely as great as between 
the males. We see this clearly in the whole family 
of the Gallinacem: the females, for instance, of the 
common and Japan pheasant, and especially of the 
Gold and Amherst pheasant — of the silver ph^^asant 
and the wild fowl — resemble one another very closely 
m colour, whilst the males differ to an extraordinary 
degree. So it is with the females of most of the 
Cotingidee, Fringillidss, and many other families. 
There can indeed be no doubt that, as a general rule, 
the females have been less modified than the males. 
Some few birds, however, offer a singular and inexplic- 
able exception ; thus the females of Paradisea apoda 
and P. papuana differ from each other more than do 
their respective males the female of the latter species 
baying the under surface pure white, whilst the female 
P- apoda is deep brown beneath. So, again, as I hear 
from Professor Newton, the males of two species of 
Oxynotus (shrikes), which represent each other in the 
islands of Mauritius and Bourbon,® differ but little in 
colour, whilst the females differ much. In the Bourbon 
species the female appears to have partially retained 

’ Wallace, * The Malay Archi- with coloured figures, by M. F, 
vol. ii. 1869, p. 894. Pollen, in * Ibis,’ 1866, p. 276. 

These species are ^escribed 
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an imraatnre condition of plumage, for at first sight 
she “ might be taken for the young of the Mauritian 
“species.*’ These diflferences may be compared with 
those inexplicable ones, which occur independently of 
man’s selection in certain sub-breeds of the game-fowl, 
in which the females are yery different, whilst the 
males can hardly be distinguished.® 

As I account so largely by sexual selection for the 
diflerences between the males of allied species, how 
can the differences between the females be accounted 
for in all ordinary cases ? We need not here consider 
the species which belong to distinct genera ; for with 
these, adaptation to different habits of life, and other 
agencies, will haye come into play. In regard to the 
differences between the females within the same genus, 
it appears to mo almost certain, after looking through 
various large groups, that the chief agent has been the 
greater or less transference to the female of the char- 
acters acquired by the males through sexual selection. 
In the several British finches, the two sexes differ 
either very slightly or considerably ; and if we compare 
\he females of the greenfinch, chafBnch, goldfinch, 
bullfinch, crossbill, sparrow, &c., we shall see that they 
differ from one another chiefly in the points in which 
they partially resemble their respective males; and 
the colours of the males may safely be attributed to 
sexual selection. With many gallinaceous species the 
sexes differ to an extreme degree, as with the peacock, 
pheasant, and fowl, whilst with other species there has 
been a partial or even complete transference of char- 
acter from the male to the female. The females of the 
several species of Polyplectron exhibit in a dim con- 
’ * Variation of Animals, &c., under Domestication,’ vel. L p. 26U 
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dition, and chiefly on the tail, the splendid ocelli of 
their males. The female partridge differs from the 
male only in the red mark on her breast being smiller ; 
and thij female wild turkey only in her jlours being 
much duller. In the guinea-fowl the two sexes are 
indistinguishable. There is no improbability in the 
plain, though peculiarly spotted plumage of this latter 
bird having been acquired through sexual selection by 
the males, and then transmitted to both sexes ; for it 
is not essentially different from the much more beau- 
tifully spotted plumage, characteristic of the males 
alone of the Tragopan pheasants. 

It should be observed that, in some instances, the 
transference of characters from the male to the female 
lias been effected apparently at a remote period, the 
male having subsequently undergone great changes, 
without transferring to the female any of his later- 
gained characters. For instance, the female and the 
young of the black-grouse {Tetrao tetrix) resemble 
pretty closely both sexes and the young of the red-grouse 
(T. scoticus) ; and we may consequently infer that the ^ 
black-grouse is descended from some ancient species, of 
which both sexes were coloured in nearly the same 
manner as the red-grouse. As both sexes of this latter 
species are more distinctly barred during the breeding 
season than at any other time, and as the male differs 
slightly from the female in his more strongly- 
pronounced red and brown tints, we may conclude 
that his plumage has been influenced by sexual selec- 
tion, at least to a certain extent. If so, we may further 
infer that the nearly similar plumage of the female 
black-grouse was similarly produced at some former 

^ Macgillivray, ‘ Hist. British Birds,* vol, h pp* 172-174, 
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period. But since this period the male black-grouse 
has acquired his fine black plumage, with his forked 
and Outwardly-curled tail-feathers ; but of these charac- 
ters there has' hardly been any transference to the 
female, excepting that she shews in her tail a trace of 
the curved fork. 

We may therefore conclude that the females of 
distinct though allied species have often had their 
plumage rendered more or less difierent by the trans- 
ference in various degrees of characters acquired by the 
males through sexual selection, both during former and 
recent times. But it deserves especial attention that 
brilliant colours have been transferred much more 
rarely than other tints. For instance, the male of the 
red-throated blue-breast {Cyanecula swHca) has a rich 
blue breast, including a sub-triangular red mark ; now 
marks of nearly the same shape have been transferred 
to the female, but the central space is fulvous instead 
of red, and is surrounded by mottled instead of blue 
feathers. The Gallinacese ofier many analogous cases ; 
for none of the species, such as partridges, quails, 
guinea-fowls, &c., in which the colours of the plumage 
have been largely transferred from the male to the 
female, are brilliantly coloured. This is well ex- 
emplified with the pheasants, in which the male is 
generally so much more brilliant than the female; 
but with the Eared and Cheer pheasants (Orossoptilon 
auritvm and Phasianus wallichii) the sexes closely 
resemble each other and their colours are dull. We 
may go so far as to believe that if any part of tbe 
plumage in the males of these two pheasants had been 
brilliantly coloured, it would not have been transferred 
to the females. These facts strongly support Mr. 
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Wallace’s view that with birds which are exposed to 
much danger during incubation, the transference of 
bright colours from the male to the female haef been 
checked through natural selection. Wa must not, 
however, forget that another explanation, before given, 
is possible ; namely, that the males which varied and 
became bright, whilst they were young and inex- 
perienced, would have been exposed to much danger, 
and would generally have been destroyed ; the older 
and more cautious males, on the other hand, if they 
varied in a like manner, would not only have been able 
to survive, but would have been favoured in their 
rivalry with other males. Now variations occurring 
late in life tend to be transmitted exclusively tc the 
same sex, so that in this case extremely bright tints 
would not have been transmitted to the females. On 
the other hand, ornaments of a less conspicuous kind, 
such as those possessed by the Eared and Cheer 
pheasants, would not have been dangerous, and if they 
appeared during early youth, would generally have 
been transmitted to both sexes. 

In addition to the effects of the partial transference 
of characters from the males to the females, some of 
the differences between the females of closely allied 
species may be attributed to the direct or definite 
action of the conditions of life.^^ With the males, any 
such action would generally have been masked by the 
brilliant colours gained through sexual selection ; but 
liot so with the females. "Each of the endless diversities 
in plumage which we see in our domesticated birds is, 
of course, the result of some definite cause ; and under 

“ See, on this subject, chap. mals and Plants under Domesti- 
in the * Variation of Ani- cation.' 

3 A 
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zisitnral and more uniform conditions, some one tint, 
assuming that it was in no way injurious, would almost 
certainly sooner or later prevail. The free inter- 
crossing of the many individuals belonging to the same 
species would ultimately tend to make any change of 
colour, thus induced, uniform in character. 

No one doubts that both sexes of many birds have 
had their colours adapted for the sake of protection ; 
and it is possible that the females alone of some species 
may have been modified for this end. Although it 
would be a difficult, perhaps an impossible process, as 
shewn in the last chapter, to convert one form of 
transmission into another through selection, there would 
not be the least difficulty in adapting the colours of the 
female, independently of those of the male, to surround- 
ing objects, through the accumulation of variations 
which were from the first limited in their transmission 
to the female sex. If the variations were not thus 
limited, the bright tints of the male would be deterio- 
rated or destroyed. Whether the females alone of many 
^species have been thus specially modified, is at present 
very doubtful. I wish I could follow Mr. Wal^jice to 
the full extent ; for the admission would remove some 
difficulties. Any variations which were of no service to 
the female as a protection would be at once obliterated, 
instead of being lost simply by not being selected, or 
from free intercrossing, or from being eliminated when 
transferred to the male and in any way injurious to him. 
Thus the plumage of the female would be kept constant 
in character. It would also be a relief if we could 
admit that the obscure tints of both sexes of many birds 
had been acquired and preserved for the sake of protec- 
tion, — for example, of the hedge-warbler or kitty-wren 
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.f, 

(Aceentor modularis and Troglodytes vulgaris)^ Tith 
respect to which we haye no suiSoieni evidence of the 
action of sexual selection. We ought, however, to be 
cautious in concluding that colours which t.ppear to us 
dull, are not attractive to the females of certain species ; 
we should bear in mind such cas 63 as that of the 
common house-sparrow, in which the male differs much 
from the female, but does not exhibit any bright tints. 
No one probably will dispute that many gallinaceous 
birds which live on the open ground, have acquired their 
present colours, at least in part, for the sake of protec- 
tion. We know how well they are thus concealed ; we 
know that ptarmigans, whilst changing from their 
winter to their summer plumage, both of which are 
protective, suffer greatly from birds of prey. But can 
we believe that the very slight differences in tints and 
markings between, for instance, the female black-grouse 
and red-grouse serve as a protection ? Are partridges, 
as they are now coloured, better protected than if 
tliey had resembled quails ? Do the slight differences 
luitween the females of the common pheasant, the 
Japan and gold pheasants, serve as a protection, or 
might not their plumages have been interchanged with 
impunity? From what Mr. Wallace has observed of 
the habits of certain gallinaceous birds in the East, he 
thinks that such slight differences are beneficial. For 
myself, I will only say that I am not convinced. 

Foimerly when I was inclined to lay much stress on 
protection as accounting for the duller colours of female 
birds, it occurred to me that possibly both sexes and 
the young might aboriginally have been equally bright 
coloured ; but that subsequently, the females from the 
danger incurred during incnbation, and the young 
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from being inexperienced, had been rendered dull as a 
protection. But this view is not supported by any 
evidence, and is not probable ; for we thus m imagina- 
tion expose during past times the females and the young 
to danger, from which it has subsequently been neces- 
sary to shield their modified descendants. We have, 
also, to reduce, through a gradual process of selection, 
the females and the young to almost exactly the same 
tints and markings, and to transmit them to the 
corresponding sex and period of life. On the suppo- 
sition that the females and the young have partaken 
during each stage of the process of modification of a 
tendency to be as brightly coloured as the males, it is 
also a somewhat strange fact that the females have 
never been rendered dull-coloured without the young 
participating in the same change ; for there are no 
instances, as far as I can discover, of species with 
the females dull and the young bright coloured. A 
partial exception, however, is offered by the young of 
certain woodpeckers, for they have “ the whole upper 
“ part of the head tinged with red,” which afterwards 
either decreases into a mere circular red line in the 
adults of both sexes, or quite disappears in the adult 
females.^^ 

Finally, with respect to our present class of cases, 
the most probable view appears to be that sudfeessive 
variations in brightness or in other ornamental charac- 
ters, occurring in the males at a rather late period of 
life have alone been preserved ; and that most or all 
of these variations, owing to the late period of life at 

“ Audubon, ‘ Ornith. Bio^ra- p, 85. See also the case before 
pby,* vol. i. p. 193. Macmli- given of Indopicm ca/rlottcL 
vray, * Hist. Brit. Birds,’ voL iiL 
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wlich they appeared, have been from the first trans- 
mitted only to the adult male offspring. Any variations 
in brightness occurring in the females or in the young, 
would have been of no service to them, and would not 
have been selected ; and moreover, if dangerous, would 
have been eliminated. Thus the females and the young 
will either have been left unmodified, or (as is much 
more common) will have been partially modified by 
receiving through transference from the males some of 
his successive variations. Both sexes have perhaps 
been directly acted on by the conditions of life to which 
they have long been exposed : but the females from not 
being otherwise much modified, will best exhibit any 
Huch effects. These changes and all others will have 
been kept uniform by the free intercrossing of many 
individuals. In some cases, especially with ground 
birds, the females and the young may possibly have 
been modified, independently of the males, for the sake 
of protection, so as to have acquired the same dull- 
coloured plumage. 

Class II. When the adult female is more conspicuous 
than the adult male, the young of both sexes in their first 
plumage resemble the adult male . — This class is exactly 
tlie reverse of the last, for the females are here brighter 
coloured or more conspicuous than the males; and 
the young, as far as they are known, resemble the 
adult males instead of the adult females. But the 
difference between the sexes is never nearly so great 
as with many birds in the first class, and the cases are 
comparatively rare. Mr. Wallace, who first called 
attention to the singular relation which exists between 
the less bright colours of the males and th^r perform- 
the duties of incubation, lays great stress on thi^ 
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point,” as a crucial test that obscure colours hare been 
acquired for the sake of protection during the period 
of nesting. A diJfferent view seems to me more pro- 
bable. As the cases are curious and not numerous, I 
will briefly give all that I have been able to find. 

In one section of the genus Turnix, quail-like birds, 
the female is invariably larger than the male (being 
nearly twice as large in one of the Australian species), 
and this is an unusual circumstance with the Gallinaceae. 
In most of the species the female is more distinctly 
coloured and brighter than the male,^^ but in some few 
species the sexes are alike. In Turnix taigoor of India 
the male wants the black on the throat and neck, 
and the whole tone of the plumage is lighter and less 
‘‘pronounced than that of the female.’’ The female 
appears to be noisier, and Jlb certainly much more 
pugnacious than the male ; so that the females and 
not the males are often kept by the natives for fighting, 
like game-cocks. As male birds are exposed by the 
English bird-catchers for a decoy near a trap, in order 
to catch other males by exciting their rivalry, so the 
females of this Turnix are employed in India. When 
thus exposed the females soon begin their “ loud 
“ purring call, which can be heard a long way off, and 
“ any females within ear-shot run rapidly to the spot, 
“ and commence fighting with the caged bird.” In this 
way from twelve to twenty birds, all breeding females, 
may be caught in the course of a single day. The 

‘ Westminster Review,’ July In the British Museum sped- 
1867, and A. Murray, ‘Journal mens of the Australian Plain* 
of Tiavel,* 186^, p. 83. wanderer {Pedionomus torqna- 

For the Australian species, tm) may be seen, shewing siini- 
see Gould’s ‘ Handbook,’ (fee., vol. lar sexual difference^, 
ii. pp. 178 , 180 , 186 , and 188 - 
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natives assert that the females after laying thei^ eggs 
associate in flocks, and leave the males to sit oh them. 
There is no reason to dotibt'the truth" of this assertion, 
which is supported by some observations made in 
China by Mr. Swinhoe.^® Mr. Blyth believes, that the 
young of both sexes resemble the adult male. 

The females of the three speciea of Painted Snipes 
(Khynchsea, fig. 62) are not only larger but much more 
richly coloured than the males.” With all other 
birds in which the trachea difiers in structure in the 
two sexes it is more developed and complex in the 
male than in the female ; but in the RJiynchwa australis 
it is simple in the male, whilst in the female it makes 
four distinct convolutions before entering the lungs.^^ 
The female therefore of this species has acquired an 
eminently masculine character. Mr. Blyth ascertained, 
by examining many specimens, that the trachea is 
not convoluted in either sex of B, lengalensis, which 
species resembles jB. australis so closely, that it can 
hardly be distinguished except by its shorter toes. 
This fact is another striking instance of the law that 
secondary sexual characters are often widely difieren% 
in closely-allied forms, though it is a very rare cir- 
cumstance when such differences relate to the female 
6ex. The young of both sexes of B, lengalensis in 
their first plumage are said to resemble the mature 
male.^® There is also reason to believe that the male 
undertakes the duty of incubation, for Mr. Swinhoe^* 

Jerdon, * Birds of India,’ Gould’s ‘ Handbook to the 

voL iii. p. 596. Mr. Swinhoe, in Birds of Australia,’ vol. ii. p. 
‘Ibis,’ 1866, p. 642; 1866, pp. 276. 

131,405. « *Tbe Indian Field,’ Sept. 

Jerdon, ‘Birds of India,’ 1858, p. 3. 
vol. iii. p. 677. “ * Ibis; 1866, p. £98. 

> . r ^ iM 
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found the females before the close of the summer 
associated in flocks, as occurs with the females of the 
Turnix. 

The females of Phalaropiis fulicarius and P, hyper- 



Fig. 62 . BbynchR'A cap^^nslit (from 


loreue are larger, and in their summer plumage more 
gaily attired than the males.” But the difference in 
colour between the sexes is far from conspicuous. 
According to Professor Steenstrup, the male alone of 
P. /tiZecantw undertakes the duty of incubation; this 
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likewise shewn by the state of his breast-feathers 
during the breeding season. The female of the dotterel 
plover {Eudromim morinellus) is larger than the male, 
and has the red and black tints on the Tower surface, 
the white crescent on the breast, and the stripes over 
the eyes, more strongly pronounced The male also 
takes at least a share in hatching the eggs ; but the 
female likewise attends to the young.*® I have not 
been able to discover whether with these species the 
young resemble the adult males more closely than the 
adult females ; for the comparison is somewhat difficult 
to make on account of the double moult. 

Turning now to the Ostrich order : the male of the 
common cassowary galeatus)wo\ili be thought 
by any one to be the female, from his smaller size and 
from the appendages and naked skin about his head 
being much less brightly coloured ; and I am informed 
by Mr. Bartiett that in the Zoological Gardens, it is 
certainly the male alone who sits on the eggs and 
takes care of the young,*^ The female is said by Mr. 
T. W. Wood** to exhibit during the breeding season 
a most pugnacious disposition; and her wattles then* 

and some few other Waders, in 
which the females are larger and 
have more strongly contrasted 
colours than the males. 

The natives of Ceram 
(Wallace, ‘ Malay Archipelago,’ 
vol. ii. p. 1 50) atsert that the 
male and female sit alternately 
on the eggs ; but this assertion, 
as Mr. Bartlett thinks, may be 
accounted for by the female 
visiting the nest to lay her eggs. 

*2 ‘The Student,’ April 1870, 
p, 124 


^ For these several state- 
ments, see Mr. Gould’s ‘Birds 
of Great Britaiu.’ Prof. Newton 
informs me that he has long 
been convinced, from his own 
ohservations and from those of 
others, that the males of the 
above-named species take either 
the whole or a large share of the 
duties of incubation, and that 
they “shew much greater de- 
J votion towards their young, 
^ when in danger, than do the 
females.” So it is, as he in- 
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become enlarged and more brilliantly coloured. So 
again the female of one of the emus {Dromeeus irroratus) 
is considerably larger than the male, and she possesses 
a slight top-knot, hut is otherwise indistinguishable 
in plumage. She appears, however, “ to have greater 
power, when angry or otherwise excited, of erecting, 
“ like a turkey-cock, the feathers of her neck and 
“ breast. She is usually the more courageous and 
‘‘ pagilistic. She makes a deep hollow guttural boom 
especially at night, sounding like a small gong. The 
** male has a slenderer frame and is more docile, with 
“ no voice beyond a suppressed hiss when angry, or a 
croak.” He not only performs the whole duty of 
incubation, but has to defend the young from their 
mother ; for as soon as she catches sight of her 
progeny she becomes violently agitated, an(^ notwith- 
“ standing the resistance of the father appears to use 
“ her utmost endeavours to destroy them. For months 
‘‘ afterwards it is unsafe to put the parents together, 
‘‘ violent quarrels being the inevitable result, in which 
the female generally comes off conqueror.” So that 
with this emu we have a complete reversal not only 
of the parental and incubating instincts, but of the 
usual moral qualities of the two sexes ; the females 
being savage, quarrelsome, and noisy, the males gentle 
and good. The case is very different uith the African 
ostrich, for the male is somewhat larger than the 
female and has finer plumes with more strongly con- 
trasted colours ; nevertheless he undertakes the whole 
duty of incubation.®^ 

See tho excellent account nett, in ‘Land and Water,’ May 
of the habits of this birr! under ]\ 283 . 

confiiiement, by Mr. A. W. Ben- ^ Mr. Sclater, on the incuba- 
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I will v Speoify the few other oasen known to me, in 
which the female is more conspicuously coloured than 
the male, although noth’ugis known about the manner 
of mcubatiom With the carrion-hawk of the Falkland 
Islands {Milvagoleucurus) I'was h surprised to find 
by dissection that the individuals, which had all their 
tints strongly pronounced, wiA the cere and legs 
orange-coloured, were the ad alt females ; whilst those 
with duller plumage and grey legs were the males or 
the young. In an Australian tree-creeper {Glimaeteris 
erythrops) the female differs from the male in “ being 
“ adorned with beautiful, radiated, rufous markings on 
‘‘the throat, the male having this part quite plain.” 
Lastly, in an Australian night-jar ‘‘the female always 
“ exceeds the male in size and in the brilliance of her 
“ tints ; the males, on the other hand, have two white 
“ spots on the primaries more conspicuous than in the 
female.”''" 


tion of the Struthiories, ‘ Troc. 
ZooL Soc.,* June 9, 1863. So 
It is with the lihea darwinii: 
Captain Musters says (‘ At home 
with the ratagoniaiis/ 1871, p. 
128), that tlie male is laiger, 
stronger and swifter than the 
female, nnd of slightly darker 
colours ; yet he takes sole charge 
of the eggs and of the young, 
just as does the male of the com- 
mon species of Bhoa. 

For the Miivago, see ‘ Zool- 
ogy of the Voyage of the Beagle,’ 
Birds, 1841, ]). 16. For the 
Glimaeteris and night-jar (Eu- 
rostopodus), sec Gould’s ‘ Hand- 
book to the Birds of Australia,’ 
vol. 1. pp. h02 and 97. The Now 
Zealand shieldrake ( Tadorna 
pariegata) offers a quite ano- 


malous case ; the head of the fe- 
male is pure white, and her back 
is fi^dder than that of the male ; 
the Mead of the male is of a ricll 
dafK bronzed colour, and his back 
is clothed with finely pencilled 
slate-coloured feathers, so that 
altogether he may be considered 
as the more beautil'ul of the two 
He is larger and more pugna- 
cious than the female, and does 
sit on the eggs. So that in 
all these respects this species 
comes under our first class of 
cases; but Mr. Sclater (*Proc. 
Zool. Soc.’ jL866, p. 160) was 
much surprised to observe that 
the young of both sexes, when 
about three months old, resem- 
bled in their dark heads and 
necks the adult males, instead 
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We thus see that the cases in which female birds are 
more conspicuously coloured than the males, with the 
young in their immature plumage resembling the adult 
males instead of the adult females, as in the previous 
class, are not numerous, though they are distributed in 
various Orders, The amount of difference, also, between 
the sexes is incomparably less than that which fre- 
quently occurs in the last class ; so that the cause of 
the difference, whatever it may have been, has here 
acted on the females either less energetically or less 
persistently than on the males in the last class. Mr. 
Wallace believes that the males have had their colours 
rendered less conspicuous for the sake of protection 
during the period of incubation ; but the difference 
between the sexes in hardly any of the foregoing cases 
appears sufficiently great for this view to be safely 
accepted. In some of the cases, the brighter tints of 
the female are almost confined to the lower surface, 
and the males, if thus coloured, would not have been 
exposed to danger whilst sitting on the eggs. It 
should also be borne in mind that the males are not 
Rnly in a slight degree less conspicuously coloured 
than the females, but are smaller and weaker. They 
have, moreover, not only acquired the maternal instinct 
of incubation, but are less pugnacious and vociferous 
than the females, and in one instance have simpler 
vocal organs. Thus an almost complete transposition 
of the instincts, habits, disposition, colour, size, and of 
some points of structure, has been effected between the 
two sexes. 

of the a(iult females ; bo that it whilst the males and the young 
would appear in this case that have retained a former state erf 
the females hare been modified, plumage. 
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Now if we might assume that the males in the 
present class have lost some oi that ardou* which is 
usual to their sex, so th.i they no longer search eagerly 
for the females ; or, if we might assume that the 
females have become much more .umerous than the 
males — and in the case of one Indian Turnix the 
females are said to be mucn more commonly met 
with than the males — then it is not improbable 
that the females would have been led to court the 
males, instead of being courted by them. This indeed 
is the case to a certain extent with some birds, as we 
have seen with the peahen, wild turkey, and certain 
kinds of grouse. Taking as our guide the habits of 
most male birds, the greater size and strength as well 
as the extraordinary pugnacity of the females of the 
Turnix and emu, must mean that they endeavour to 
drive away rival females, in order to gain possessiop 
of the male; and on this view all the facts become 
clear ; for the males would probably be most charmed 
or excited by the females which were the most at- 
tractive to them by their bright colours, other orna- 
ments, or vocal powers. Sexual selection would then 
do its work, steadily adding to the attractions of the 
females ; the males and the young being left not at all, 
or but little modified. 

Class III. When the adult male resemhles the adult 
female y the young of loth sext$ have a peculiar first 
plumage of their own, — In this class the sexes when 
adult resemble each other, and differ from the young. 
This occurs with many birds of many kinds. The male 
robin can hardly be distinguished from the female, but 
the young are widely different, with their mottled 

* Jardoa, * Biids of India,’ vuL iiL p. 69 %, 
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dusky-olive and brown pliimaga The male and female 
of the splendid scarlet ibis are alike, whilst the young 
are brown ; and the scarlet colour, though common to 
both sexes, is apparently a sexual character, for it is 
not well developed in either sex under confinement; 
and a loss of colour often occurs with brilliant males 
when they are confined. With many species of herons 
the young difiTer greatly from the adults ; and the 
summer plumage of the latter, though common to both 
sexes, clearly has a nuptial character. Young swans 
are slate-coloured, whilst the mature birds are pure 
white ; but it would be superfluous to give additional 
instances. These differences between the young and 
the old apparently depend, as in the last two classes, 
on the young having retained a former or ancient state 
of plumage, whilst the old of both sexes ha^^e acquired 
a new one. When the adults are bright coloured, we 
may conclude from the remarks just made in relation 
to the scarlet ibis and to many herons, and from the 
analogy of the species in the first class, that such 
colours have been acquired through sexual selection 
by the nearly mature males ; but that, differently from 
what occurs in the first two classes, the transmission, 
though limited to the same age, has not been limited 
to the same sex. Consequently, the sexes when mature 
resemble each other and differ from the young. 

Class IV. Whefti the advlt male resemUes the aclult 
female, the young of both sexes in their first plumage 
resemble the adults. — In this class the young and the 
adults of both sexes, whether brilliantly or obscurely 
coloured, resemble each other. Such cases are, I think, 
more common than those in the last class. We have 
in England instances in the kingfisher, some wood- 
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peckers, the jay, magpie, crow, and many small dnll- 
coloured birds, such as the hedge- warbler or kit ^y- wren. 
But the similarity in plu.aage between the young and 
the old is never complete, and graduates away into 
dissimilarity. Thus the young ot ome members of 
the kingfisher family are not only loss vividly coloured 
than the adults, but many of the feathers on the lower 
surface are edged with brown,^*^ - a vestige probably of 
a former state of the plumage. Frequently in the same 
group of birds, even within the same genus, for instance 
in an Australian genus of parrakeets (Platycercus), 
the young of some species closely resemble, whilst the 
young of other species differ considerably, from their 
parents of both sexes, which are alike.^® Both sexes 
and the young of the common jay are closely similar ; 
bnt in the Canada jay the young 

differ so much from their parents that they were 
formerly described as distinct species.^® 

I may remark before proceeding that, under the 
present and next two classes of cases, the facts are so 
complex and the conclusions so doubtful, that any one 
who feels no especial interest in the subject had better* 
pass them over. 

The brilliaiit or conspicuous colours which characterise many 
birds in the present class, can rarely or never be of service to them 
as a protection ; so that they have probably been gained by the 
males through sexual selection, and then transferred to the females 
and the young. It is, however, possible that the males may have 
selected the more attractive females ; and if these transmitted their 
characters to their offspring of both sexes, the same results Would 

^ Jerdon, ‘ Birds of India,* Gould, ibid, voL ii, pp. 37, 

vol. i. pp. 222, 228. Gould’s 46, 5G. 

* Handliook to the Birds of Ans- Audubon, ‘ Omith. Bio- 

tralia,’ vol, i. pp. 124, 130. graiJhy,’ vol. ii. p. 65. 
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follow as the selection of the more attractive males by the 
females. But there is evidence that this contingency has rarely, if 
ever, occurred in any of those groups of birds in which the sexes are 
generally alike ; for, if even a few of the successive variations had 
failed to be transmitted to both sexes, the females would have 
slightly exceeded the males in beauty. Exactly the reverse occurs 
under nature ; for, in almost every large group in which the sexes 
generally resemble each other, the males of some few species are in a 
slight degree more brightly coloured than the females. It is again 
possible that the females may have selected the more beautiful 
males, these males having reciprocally selected the more beautiful 
females ; but it is doubtful whether this double process of selection 
would be likely to occur, owing to the greater eagerness of one sex 
than the other, and whether it would be more efficient than selection 
on one side alone. It is, therefore, the most probable view that 
sexual selection has acted, in the present class, as far as ornamental 
characters are concerned, in accordance with the general rule through- 
out the animal kingdom, that is, on the males ; and that these have 
transmitted their gradually-acquired colours, either equally or almost 
equally, to their offspring of both sexes. 

Another point is more doubtful, namely, whether the successive 
variations first appeared in the males after they had become nearly 
mature, or whilst quite young. In either case sexual selection must 
have acted on the male when he had to compete with rivals for the 
possession of the female; and in both cases the characters thus 
acquired have been transmitted to both sexes and all ages. But 
Hhese characters if acquired by the males when adult, may have been 
transmitted at first to the adults alone, and at some subsequent 
period transferred to the young. For it is known that, when the law 
of inheritance at corresponding ages fails, the offspring often inherit 
characters at an earlier age than that at which they first appeared 
in their parents.*® Cases apparently of this kind have been observed 
with birds in a state of nature. For instance Mr. Blyth has seen 
specimens of L(miu$ nj^us and of Colyrnhus gladaXis which had 
assumed whilst young, in a quite anomalous manner, the adult 
plumage of their parents.” Again, the young of the common swan 
\Cygnw ohr) do not cast off their dark feathers and become white 
until eighteen months or two years old ; but Dr. F. Forel has 

*® ‘ Variation of Animals and " Charles worth’s ‘ Mag. of 
Plants under Domestication/ Nat. Hist.* vol. 1. 1837, pp. 305| 
vol, ii. p. 79. 306. 
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degoribed the case of three vigorouB young birds, out of a brood of 
four, which were pure whito. Tbase young bin" were not 

albinoes, as shewn by the colour of their beaks and legs, which 
nearly resembled the same parts in the adurts.®'* 

It uiay be worth while to illustrate the al)Ove three modes by 
which, in the present class, the two sexes :v' the young may have 
come to reyemble each other, by the curious case of the genus 
Passer.^ In the house-sparrow (P. d^^esticm) the male differs 
much from the female and from the young. The yoimg and the 
females are alike, and resemble to a large extent both sexes and the 
young of the sparrow of Palestine (P. hrachydntctyhisX as well as of 
some allied species. Wo may therefore assume that the female and 
young of the housc-sparrosv approximately shew us the plumage of 
the progenitor of the genus. Now with the tree-spanow (P. 7uon- 
tanus) both sexes and the young closely resemble the male of the 
house-sparrow ; so that they have all been modifi(‘d in the same 
manner, and all depart from the typical colouring of their early 
progenitor. This may have been effected by a male ancestor of the 
tree-sparrow having varied, firstly, when nearly mature ; or, secondly, 
whilst ipiite young, and by having in either case transmitted hia 
modified plumage to the females and the young; or, thirdly, he 
may have vaiied when adult and transmitted his plumage to both 
adult sexes, and, owing to the failure of the law of inheritance at 
corresponding ages, at some Hubsequeut i)eriod to liis young. 

It is impossible so decide which of these three modas has generally 
prevailed throughout the present class (»f cases, l^bat th«". males 
varied whilst young, and transmitted their variations to theh off* 
spring of both sexes, is the most probable. 1 may here add that I 
have, with little success, endeavoured, by consulting various works, to 
decide how far the period of variation in birds has generally deter- 
mined the transmission of characters to onf^ sex or to both. The 
two rules, often referred to (namely, that variations occurring late in 
life are transmitted to one and the 8»me sex, whilst those which 
occur early in life are transmitted to both sexes), apparently hold 

‘Bulletin de la Soc.Vaudoise the domestic swan {Oygnm 
des Sc. Nat.’ vol. x. 1869, p. olor). 

132. The young of the Polish “ I am indebted to Mr. Blyth 
swan, Qygnus immutahUiB of for information in regard to this 
Yarrell, are always white ; but genus. The sparrow of Fales- 

this species, as Mr. Sclater in- tine belongs to the sub-genua 

forms me, is believed to be Petronia. 
nothing more than a variety of o 
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good in the first, ^ second, and fourth classes of oases ; but they fail 
in the third, often in the fifth,®® and in the sixth small class. They 
apply, however, as far as I can judge, to a considerable majority of 
the species ; and we must not forget the striking generalisation by 
Dr. W. Marshall with respect to the protuberances on the heads of 
birds. Whether or not the two rules generally hold good, we may 
conclude from the faets given in the eighth chapter, that the period 
of variation is one important element in determining the form of 
transmission. 

With birds it is difficult to decide by what standard we ought to 
judge of the earliness or lateness of the period of variation, whether 
by the age in reference to the duration of life, or to the power of 
reproduction, or to the number of moults through which the species 
passes. The moulting of birds, even within the same family, some- 
times differs much without any assignable cause. Some birds moult 
so early, that nearly all the body feathers are cast off before the first 
wing-feathers are fully grown ; and we cannot believe that this was 
the primordial state of things. When the period of moulting has 
been accelerated, the age at which the colours of the adult plumage 
are first developed will falsely appear to us to le earlier than it 
r(*ally is. This may be illustrated by the practice followed by some 
bird-fanciers, who pull out a few feathers from the breast of nestling 
bullfinches, and from the head or neck of young gold-pheasants, in 
order to ascertain their sex ; for in the males, these feathers are 
immediately replaced by coloured ones.®® The actual duration of life 
is known in but few birds, so that we can hardly judge by this 
^ standard. And, with reference to the period at which the power of 


For instance, the males of 
Tanagra mstiva and Frinyilla 
cyanea require three years, the 
male of Fringilla ciris foi; r years, 
to complete their beautiful plu- 
mage. (See Audubon, * Ornith. 
Biography,’ vol. i. pp. 233, 280, 
378.) The Harlequin duck takes 
three years (ibid. vol. iii, p. 614)f 
The male of the Gold phea.sant, 
as I hear from Mr. Jenner Weir, 
can be distinguished from the 
female when about three months 
* old, but he does not acquire hie 
Ml splendour until the end of 


the September in the following 
year. 

*® Thus the Ihis tantalus and 
Orus americanus take four years, 
the Flamingo several years, and 
the Ardea ladovicana two years, 
before they acquire their perfect 
plumage. See Audubon, ibid, 
vol. i. p. 221 ; vol. iii. pp. 133, 
139 211 

*® Mr. Blyth, in Charles- 
worth’s ‘Mag. of Nat. Hist.’ vol. 
i. 1837, p. 300. Mr. Bartlett 
has informed me in regard to 
gold-pheasants. 
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reproduction is gained, it is a remarkable fact that various birds 
occasionally breed whilst retaining their immature plum..ge.*’^ 

The fact of birds breeding in their immature I)lumage seems 
opposed to the belief that sexual selection has played as important 
a part as I belii ve it has, in giving ornamental colours, plumes, &c., 
to the males, and, by means of equal transL. sion, to the females of 
many species. The objection would be a valid one, if the younger 
and less ornamented males were as succe’sful in winning females and 
propagating their kind, as the older and more beautiful males. But 
we have no reason to suppose that this is the case. Audubon 
speaks of the breeding of the immature males of Ibis tantalus as a 
rare event, as does Mr. Swinhoe, in regard to the immature males of 
Oriolus.®* If the young of any species in their immature plumage 
were more successful in winning partners than the adults, the adult 
plumage would probably soon be lost, as the males would prevail, 
which retained their immature dress for the longest period, and thus 
the character of the species would ultimately be modified.®® If, on 
the other hand, the young never succeeded in obtaining a female, 
the habit of early reproduction would perhaps be sooner or later 
eliminated, from ^ing superfluous and entailing waste of power. 

^ I have noticed the follow- many birds breed in the second 

ing cases m Audubon’s ‘ Ornitb. year (voL iii- p. 61^. The 

Biography.’ The redstart of White-headed Eagle (JFalco leu- 
America, {Muscapica ruticilla^ cocephalus, vol. iii. p. 210) is 

vol. i. p. 203). tantalus likewise known to breed in its 

takes four years to come to full immature state. Some species 
maturity, but sometimes breeds of Oriolus (according to Mr.i 
in the second year (vol. iii. p. Blyth and Mr. Swinhoe, in 
133). The Grus americanus ‘ Ibis,’ July 1863, p. 68) like- 
takes the same time, but breeds wise breed before they attain 
before acquiring its full plumage their full plumage. 

(vol. iii. p. 211). The adults of See the last foot-note. 

Ardea cmrulea are blue, and the ®® Other animals, belonging 
young white; and white, mot- to quite distinct classes, are 
tied, and mature blue birds may either habitually or occasionally 
all be seen breeding together capable of breeding before they 
(vol. iv. p. 68) : but Mr. Blyth ,^have fully acquired their adult 
informsmethatcertain herons ap- ^characters. This is the case 
parently are dimorphic, for white with the young males of the 
and coloured individuals of the salmon. Several amphibians 
same age may be observed. The have been known to bre^ whilst 

Harlequin duck (Anas histrio- retaining their larval structure. 

nica, Linn.) takes three years to Fritz Mtiller has shewn (* Factrf 
acquire its full plumage, though and arguments for Darwin,’ Eng, 
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The plumage of certain birds goes on increasing in beauty during 
many years after they are fully mature; this is the case with the 
train of the peacock, with some of the birds of paradise, and with 
the crest and plumes of certain herons, for instance, the Ardta 
Ivdovicana}'^ But it is doubtful whether the continued develop- 
ment of such feathers is the result of the selection of successive 
beneficial variations (though this is the most probable view with 
birds of paradise) or merely of continuous growth. Most fishes 
continue increasing in size, as long as they are in good health and 
have plenty of food ; and a somewhat similar law may prevail with 
the plumes of birds. 

Class Y. When the adults of both sexes have a distinct winter 
emd summer plumage^ whether or not the male differs from the 
female^ the young resemble the adults of both sexes in their winter 
dresSj or much more rarely in their summer dress, or they resemble 
the females alone. Or the youyig may have an intermediate 
character ; or, again, they may differ greatly from the adults in 
both their seasonal plumages . — The cases in this class are singularly 
complex; nor is this surprising, as they depend on inheritance, 
limited in a greater or less degree in three different ways, namely, 
by sex, age, and the season of the year. In some cases the 
individuals of the same species pass through at least five distinct 
states of plumage. With the species, in which the male differs 
from the female during the summer season alone, or, which is rarer, 
during both seasons,*’ the young generally resemble the females,—^ 
as with the so-called goldfinch of North America, and apparently 


trans. 18G9, p. 79) that the 
males of several amphipod crus- 
taceans become scaually mature 
whilst young; and I imer that 
this is a c^se of premature 
breeding, because they have not 
as yet acquired tiieir fully-de- 
veloped olaspers. All suob fact%, 
are highly interesting, as bear- 
ing on one means by wbich 
species may undergo great modi- 
fications of character. 

Jerdon, ‘Birds of India,’ 

' vol. iii. p. 607, on the peacock. 
Dr. Marshall thinks that the 


older and more brilliant males 
of birds of paradise, have an 
advantage over the younger 
males ; see ‘ Archives N^erlan- 
daises,’ tom. vi. 1871. — On Ar- 
dea, Audubon, ibid. vol. iii, p. 
139, 

For illustrative cases see 
vol. iv, of Macgillivray’s ‘ Hist. 
Brit. Birds;’ on Tringa, <fec., 
pp. 229, 271 ; on the Machetes, 
p. 372; on the Charadriua 
hiaticula, ]). 118 ; on the Ohara* 
drius pluvialis, p. 91, 
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with the splendid Maluri of Australia.** W ith those species, the 
sexes of which arc alike during both the summer and .inter, the 
youDg may resemble the adults, firstly, m their winter dress ; 
secondly, and this is of much rarer occurrenoe, ia their summer 
dress , thirdly, they may be intermediate between these two states ; 
and, fourthly, they may differ greatly i, i the adults at all 
seasons. We have an instance of the fii st of these four oases in 
one of the egrets of India (Buphtis a 'ormndu8\ in which the 
young and the adults of both soxe; ara white during the winter, 
the adults becoming golden-buff during the summer. With the 
gaper {Anastomus oscitans) of India we have a similar case, but the 
colours are reversed : for the young and the adults of both sexes 
are grey and black during the winter, the adults becoming white 
during the summer.** As an instance of the second case, the 
young of the razor-bill (Alca tarda, Linn,), in an early state of 
plumage, are coloured like the adults during the summer; and the 
young of the white-crowned sparrow of North America {Fringilla 
leucophrys), as soon as fledged, have elegant white stripes on their 
heads, which are lost by the young and the old during tlie winter.** 
With respect to the third case, namely, that of the young having 
an intermediate character between the summer and winter adult 
plumages, Yarrell** insists that this occurs with many waders. 
Lastly, in regard to the young differing greatly from both sexes in 
their adult summer and winter plumages, this occurs with some 
herons and egrets of North America and India, — the young alone 
being white. 

I will make only a few remarks on these complicated cases. 
When the young resemble the females in their summer dress, or 
the adults of both sexes in their winter dress, the cases differ from 
those given under Classes 1. and III, only in the characters 
originally acquired by the males during the breeding-seaaun, having 

** For the goldfinch of N. tomua, see Blyth, in * Ibis,’ 1867, 
America, Fringilla tristis, p. 3 7d. 

liinn., see Audubon, ‘ Ornith. ** On the Alca, see Macgilli- 

Biography,’ vol. i. p. 172. For vray, ‘ Hist. Brit. Birds,* vol v, 

the Maluri, Gould*e ‘ Handbook p. 347. On the Fringilla leu-^ 

to the Birds of Australia,* vol. i. oophrys^ Audubon, ibid, vol ii, 

p. 316. p. 89. I shall have hereafter to 

*• I am indebted to Mr. Blyth refer to the young of certain 
for information as to the Buphus ; herons and egrets being white, 
see also Jerdon, * Birds of India,* ^ ‘ History of British Birds,’ 
vol. iii. p. 749. On the Anas- vol i. 1839, p. 169, 
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been limited in their transmission to the corresponding season. 
When the adults have a distinct summer and winter plumage, and 
the young differ from both, the case is more difficult to understand. 
We may admit as probable that the young have retained an ancient 
state of plumage; we can account by sexual selection for the 
summer or nuptial plumage of the adults, but how are we to 
account for their distinct winter plumage ? If we could admit that 
this plumage serves in all cases as a protection, its acquirement 
would be a simple affair ; but there seems no good reason for this 
admission. It may be suggested that the widely different con- 
ditions of life during the winter and summer have acted in a direct 
manner on the plumage ; this may have had some effect, but I 
have not much confidence in so great a difference as we sometimes 
soe between the two plumages, having been thus caused. A more 
probable explanation is, that an ancient style of plumage, partially 
modified through the transference of some characters from the 
summer plumage, has been retained by the adults during the 
winter. Finally, all the cases in our present class apparently 
depend on characters acquired by the adult males, having been 
variously limited in their transmission according to age, season, and 
sex ; but it would not be worth while to attempt to follow out 
these complex relations. 

Class VI, The young in their first filumage differ from each 
other according to sex; the young males resemhling more or less 
closely the adult males ^ and the young females more or less closely 
the adult females. — The cases in the present class, though occurring 
Ln various groups, are not numerous ; yet it seems the most natural 
thing that the young should at first somewhat resemble the adults 
of the same sex, and gradually become more and more like them. 
The adult male blackcap (^Sylvia atricapilla) has a black head, 
that of the female being redtlish-brown ; and I am informed by 
Mr. Blyth, that the young of both sexes can be distinguished by 
this character even as nestlings. In the family of thrushes an 
unusual number of similar cases have been noticed ; thus, the nude 
blackbird {Turdus merula) can be distinguished in the nest from 
the female. The two sexes of the mocking bird {Turdus polyglottus^ 
Linn.) differ very little from each other, yet the males can easily be 
distinguished at a very early age from the females by showing more 
pure white.^ The males of a forest-thrush and of a rockHhrush 


“ Audubon, * Ornith. Biography,’ vol. i. p. 113. 
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{Orocetcs erythrogastra and Fetrooincla cyan:a) have much of their 
plumage of a fine blue, whilst the fen ales are brown • and the 
nestling males of both species have their main wing and tail-feathers 
edged with blue whilst tho^^e oi the female are edged with brown,*’^ 
In the young blackbird the wing-feathers assume their mature 
character and become black after the otheiv on the other hand, in 
the two species just named the wing-feathers beconu blue before 
the others. The most probable view wu h reference to the cases in 
the present class is that the malca differently from what occurs i‘i 
Class I., have transmitted their colours to Jheir male offspring at an 
earlier age than that at which they were first acquired ; for, if the 
males had varied whilst quite yoimg, their characters would 
probably have been transmitted to both sexes.^* 

In Alihurm polytmm^ a humming-bird, the male Is splendidly 
coloured black and green, and two of the tail-feathers are immensely 
lengthened ; the female has an ordinary tail and inconspicuous 
colours ; now the young males, instead of resembling the adult 
female, in accordance with the common rule, begin from the first to 
assume the colours proper to their sex, and their tail-icathers soon 
become elongated. I owe this information to Mr. Gould, who has 
given me the following more striking and as yet unpublished case. 
Two humming-birds belonging to the genus Eustephanus, both 
beautifully coloured, inhabit the small island of Juan Fernand(‘Z, 
and have always been ranked as specifically distinct. But it has 
lately been ascertained that the one which is of a rich chestnut- 
brown colour with a golden-red head, is the male, whilst the other 
which is elegantly variegated with green and white with a metallir| 
green head is tbs female. Now the young from the first somewhat 
resemble the adults of the corresponding sex, tlie resemblance 
gradually becoming more and more complete. 

Mr. 0. A. Wright, in ‘Ibis,’ and so it is within the nestlings 
voi. vi. 1864, p. 65. Jerdoii, of a blue nuthatcl), 

‘Birds of India,* vol. i, p. 515. /rc.aWisoflndia(Jerdon, ‘Birds 
See also on the blackbird, Blv th ol India,’ vol. i. p. 389). Mr. 

in Charles worth *8 ‘ Mag. of Nat. Blyth also informs me that the 

History,* vol. i. 1837, p. 113. sexes of the stonechat, SaxicoJa 

** The following additional rabicolay are distinguisliabic at 

cases may be mentioned ; the a very early age. Mr. Salvin 

young males of Tanag*’a rvhra gives (Proc. Zoolug. Soc.* 1870 

can be distinguished fiom the p. ‘.^'06), the case of a humming- 

young females (Audubon, ‘Or- bird, like the following one of 

nith. Biography, vol iv. p. 392), Eustephanus. 
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lu considering this last case, if as before we take the plamage of 
the young as our guide, it would appear that both sexes have been 
rendered beautiful independently ; and not that one sex has 
partially transferred its beauty to the other. The male apparently 
has acquired his bright colours through sexual selection in the same 
manner as, for instance, the peacock or pheasant in our first class 
of cases ; and the female in the same manner as the female Rhynchasa 
or Tumix in our second class of cases. But there is much difficulty 
in understanding how this could have been effected at the same time 
with the two sexes of the same species. Mr. Salvin states, as we 
have seen in the eighth chapter, that with certain humming birds 
the males greatly exceed the females in number, whilst with other 
species inhabiting the same country the females greatly exceed the 
males. If, then, we might assume that during some former length- 
ened period the males of the Juan Fernandez species had greatly 
exceeded the females in number, hut that during another lengthened 
period the females had far exceeded the males, we could understand 
how the males at one time, and the females at another, might have 
been rendered beautiful by the selection of the brighter coloured 
individuals of either sex ; both sexes transmitting their characters 
to their young at a rather earlier age than usual. Whether this is 
the true explanation I will not pretend to say ; but the case is too 
remarkable to be passed over without notice. 

We have now seen in all six classes, that an intimate 
relation exists between the plumage of the young and 
the adults, either of one sex or both. These relations 
are fairly well explained on the principle that one 
sex — this being in the great majority of cases the male 
— first acquired though variation and sexual selection 
bright colours or other ornaments, and transmitted 
them in various ways, in accordance with the re- 
cognised laws of inheritance. Why variations have 
occurred at different periods of life, even sometimes 
with species of the same group, we do not know, but 
with respect to the form of transmission, one important 
determining cause seems to be the age at which the 
variations first appear. 
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From the principle of inheritance at corresponding 
ages, and from any variations in colour which occurred 
in the males at an ea:ly d.ge not being then selected — 

on the contrary being often eliminated as dangerous 

whilst similar variations occurring .v or near the period 
of* reproduction have been preserved, it follows that 
the plumage of the young will often have been lofi 
unmodified, or but little modified. We thus get some 
insight into the colouring of the progenitors of our 
existing species. In a vast number of species in five out 
of our six classes of cases, the adults of one sex or of both 
are bright coloured, at least during the breeding-season, 
whilst the young are invariably less brightly coloured 
than the adults, or are quite dull coloured; for no 
instance is known, as far as I can discover, of ^he young 
of dull-coloured species displaying bright colours, or 
of the young of bright-coloured species being more 
brilliant than tbeir parents. In tbe fourth class, 
however, in which the young and the old resemble 
each other, there are many species (though by no 
means all), of which the young are bright-coloured, 
and as these form old groups, we may infer that theii^ 
early progenitors were likewise bright. With this 
exception, if we look to the birds of the world, it 
appears that their beauty has been much increased 
since that period, of which their immature plumage 
gives us a partial record. 

On the Colom of the Plmiage in relation to Pro- 
tection , — It will have heen^seen that I cannot follow 
Mr. Wallace in the belief that dull colours, when 
confined to the females, have been in most cases 
specially gained for the sake of protection," There 



746 


THK DESCENT OF MAN. 


Part II 


can, bowew, be no doubt, as formerly remarked, that 
both sexes of many birds have bad tbeir colours 
modified, so as to escape the notice of tbeir enemies ; 
or in some instances, so as to approach tbeir prey 
unobserved, just as owls have bad tbeir plumage 
rendered soft, that tbeir flight may not be overheard. 
Mr. Wallace remarks^* that ‘‘it is only in the tropics, 
“ among forests which never lose their foliage, that we 
“ find whole groups of birds, whose chief colour is 
“ green.” It will be admitted by every one, who has 
ever tried, how difficult it is to distinguish parrots in a 
leaf-covered tree. Nevertheless, we must remember 
that many parrots are ornamented with crimson, blue, 
and orange tints, which can hardly be protective. 
Woodpeckers are eminently arboreal, but besides green 
species, there are many black, and bL ck-and-white 
kinds — all the species being apparently exposed to 
nearly the same dangers. It is therefore probable 
that with tree-haunting birds, strongly-pronounced 
colours have been acquired through sexual selection, 
but that a green tint has been acquired oftener than 
any other, from the additional advantage of protection. 

In regard to birds which live on the ground, every 
one admits that they are coloured so as to imitate the 
surrounding surface. How difficult it is to see a 
partridge, snipe, woodcock, certain plovers, larks, and 
night-jars when crouched on ground. Animals in- 
habiting deserts offer the most striking cases, for the 
bare surface affords no concealment, and nearly all the 
smaller quadrupeds, reptiles, and birds depend for 
safety on their colours. Mr. Tristram has remarked 
in regard to the inhabitants of the Sahara, that all 
^ ‘ Westmiaster Reyiew,’ July, 1867, p. 6, 



Ohap. XTI. ^ BUDS- OOLOUU AKD PBOTEOTION. 7^7 

are protected by their isabelline or sandrcolour.*’ 
Calling to my recollection the desert-birds of South 
America, as well as most of the gn.UDd-birds of Great 
Britain, it appeared to me that both sexes in such 
cases are generally coloured nearly i.i.ke. Accordingly, 
I applied to Mr. Tristram with respect to the birds of 
the Sahara, and he has kindly given me the following 
information. There are twenty-six species belonging 
to fifteen genera, which manifestly have their plumage 
coloured in a protective manner ; and this colouring is 
all the more striking, as with most of these birds it 
differs from that of their congeners. Both sexes of 
thirteen out of the twenty-six species are coloured in 
the same manner ; but these belong to genera in which 
this rule commonly prevails, so that they tell us 
nothing about the protective colours being the same in 
both sexes of desert-birds. Of the other thirteen 
species, three belong to genera in which the sexes 
usually differ from each other, yet here they have the 
sexes alike. In the remaining ten species, the male 
differs from the female ; but the difference is confined 
chiefly to the under surface of the plumage, which is* 
concealed when the bird crouches on the ground ; the 
head and back being of the same sand-coloured hue in 
the two sexes. So that in these ten species the upper 
surfaces of both sexes have been acted on and rendered 
alike, through natural selection, for the sake of pro- 
tection; whilst the lower surfaces of the males alone 
have been diversified, through sexual selection, for the 
sake of ornament. Here, as both sexes are equally 

‘ Ibis,' 1859, vol. i. p, 429, according to his experience Of 
•dt eeq. Dr. Eohlfs, however, the Sahara, this statement is uxi 
remarks to me in a letter that strong. 



748 


THE DESCENT OF MAN. 


Pabt IL 


well protected, we clearly see that the females have 
not been prevented by natural selection from inheriting 
the colours of their male parents ; so that we must 
look to the law of sexually-limited transmission. 

In all parts of the world both sexes of many soft- 
billed birds, especially those which frequent reeds or 
sedges, are obscurely coloured. No doubt if their 
colours had been brilliant, they would have been much 
more conspicuous to their enemies ; but whether their 
dull tints have been specially gained for the sake of 
protection seems, as far as I can judge, rather doubtful. 
It is still more doubtful whether such dull tints can 
have been gained for the sake of ornament. We must, 
however, bear in mind that male birds, though dull- 
coloured, often differ much from their females (as with 
the common sparrow), and this leads to tue belief that 
such colours have been gained through sexual selection, 
from being attractive. Many of the soft-billed birds 
are songsters ; and a discussion in a former chapter 
should not be forgotten, in which it was shewn that 
the best songsters are rarely ornamented with bright 
ftnts. It would appear that female birds, as a general 
rule, have selected their mates either for their sweet 
voices or gay colours, but not for both charms com- 
bined. Some species, which are manifestly coloured 
for the sake of pr<>tection, such as the jack-snipe, 
woodcock, and night-jar, are likewise marked and 
shaded, according to our standard of taste, with extreme 
elegance. In such cases we may conclude that both 
natural and sexual selection have acted conjointly for 
protection and ornament. Whether any bird exists 
which does not possess some special attraction, by 
which to charm the opposite sex, may be doubted. 
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When both sexes are so obscurely coloured that it 
would be rash to assume the agency of sexual selection, 
and when no direct cTiaence can 1 e advanced shewing 
that such colours serve as a protection, it ^s best to 
own complete ignorance of the ca i o, or, which comes 
to nearly the same thing, to attribute the result to the 
direct action of the eonditirns of life. 

Both sexes of many birds are conspicuously, though 
not brilliantly coloured, such as the numerous black, 
white, or piebald species ; and these colours are pro- 
bably the result of sexual selection. With the common 
blackbird, capercailzie, blackcock, black scoter-duck 
(Oidemia), and even with one of the birds of paradise 
{Lophorina atra), the males alone are black, whilst the 
females are brown or mottled ; and there can hardly 
be a doubt that blackness in these cases has been a 
sexually selected character. Therefore it is in some 
degree probable that the complete or partial blackness 
of both sexes in such birds as crows, certain cockatoos, 
storks, and swans, and many marine birds, is likewise 
the result of sexual selection, accompanied by equal 
transmission to both sexes ; for blackness can hardl^ 
serve in any case as a protection. With several birds, 
in which the male alone is black, and mothers in which 
both sexes are black, the beak or skin about the head 
is brightly coloured, and the contrast thus afforded 
adds much to their beauty ; we see this in the bright 
yellow beak of the male blackbird, in the crimson skin 
over the eyes of the blackcock and capercailzie, in the 
brightly and variously coloured beak of the scoter- 
drake (Oidemia), in the red beak of the chough (Corvus 
graculus, Linn.), of the black swan, and the black stork. 
This leads me to remark that it is not incredible that 
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toucans may owe the enormous size of their beaks 
to sexual selection, for the sake of displaying the 
diversified and vivid stripes of colour, with which 
these organs are ornamented.^^ The naked skin, also, 
at the base of the beak and round the eyes is likewise 
often brilliantly coloured ; and Mr. Gould, in speaking 
of one species,®^ says that the colours of the beak are 

doubtless in the finest and most brilliant state during 

the time of pairing.’’ There is no greater improba- 
bility that toucans should be encumbered with immense 
beaks, though rendered as light f.s possible by their 
cancellated structure, for the display of fine colours 
(an object falsely appearing to us unimportant), than 
that the male Argus pheasant and some other birds 
should be encumbered with plumes so long as to impede 
their flight. 

In the same manner, as the males alone of various 
. species are black, the females being dull-coloured ; so 
in a few cases the males alone are either wholly or 
partially white, asy^with the several bell -birds of 
South America (Chaoiuorhynchus), the Antarctic goose 

** No satisfactory explanation “ ment for the end to which it 

has ever been offered of the “ is applied.” The great bulk 

immense size, and still less of of the beak, as shewn by its 

the bright colours, of the toucan’s breadth, depth, as well as length, 

beak. Mr. Bates The Natu- is not inteUiszible on the view, 

ralist on the Amaiions,’ vol. ii. that it serves merely as an organ 

1863, p. 341) states that they of prehension. Mr. Belt believes 

use their beaks for reaching (‘The Naturalist in Nicaragua,’ 

fruit at the extreme tips of the p. 197), that the principal use of 

branches ; and hkewise, as stated the beak is as a defence against 

by other authors, for extract- enemies, especially to the female 

ing eggs and young birds from whilst nesting in a hole in a 

the nests of other birds. But, tree. 

as Mr. Bates admits, the beak “ Ehamphastos carinatu$ 
“ can scarcely be considered a Gould’s ‘ Monograph of Ram- 
‘^very perfectly-formed instru- phastidas.’ 
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{Bernicla antarctica), the silver-pheasant, &c., whilst 
the females are brown or obscurely mottled. There- 
fore, on the same principle as before, it is probable that 
both sexes of many birds, snch as white cockatoos, 
several egrets with their beantif: ' plumes, pertain 
ibises, gulls, terns, &c., have acquired their more or 
less completely white plumage through sexual selection. 
In some of these cases the plumage becomes white only 
at maturity. This is the case with certain gannets, 
tropiC'birds, &c., and with the snow-goose (Anser 
hyperhoreus). As the latter breeds on the barren 
‘‘ grounds,” when not covered with snow, and as it mi- 
grates southward during the winter, there is no reason 
to suppose that its snow-white adult plumage serves as 
a protection. In the Anastomus oscitans, we have still 
better evidence that the white plumage is a nuptial 
character, for it is developed only during the summer ; 
the young in their immature state, and the adults in 
their winter dress, being grey and black. With many 
kinds of gulls (Larus), the head and neck become pure 
white during the summer, being grey or mottled during 
the winter and in the young state. On the other hand,' 
with the smaller gulls, or sea-mews (Gavia), and with 
some terns (Sterna), exactly the reverse occurs; for 
the heads of the young birds during the first year, and 
of the adults during the winter, are either pure white, 
or much paler coloured than during the breeding- 
season. These latter cases oiSfer another instance of 
the capricious manner in which sexual selection appears 
often to have acted.®^ 

“ On Lams, Gavia, and Ster- dubon, ‘Omith. Biography/ vol, 
na, see Macgillivray, ‘ Hist. Brit. iv. p. 562. On the Anastomus, 
Birds/ vol. v. pp. 516, 584, 626. Mr. Blyth, in ‘ Ibis,’ 1867, p. 
On the Anser hyperhoreus, Au- 173. 
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That aquatic birds have acquired a white plumage 
so much oftener than terrestrial birds, probably depends 
on their large size and strong powers of flight, so that 
they can easily defend themselves or escape from birds 
of prejT, to which moreover they are not much exposed. 
Consequently, sexual selection has not here been inter- 
fered with or guided for the sake of protection. No 
doubt with birds which roam over the open ocean, the 
males and females could find each other much more 
easily, when made conspicuous either by being per- 
fectly white or intensely black ; so that these colours 
may possibly serve the same end as the call-notes of 
many land-birds.*^* A white or black bird when it 
discovers and flies down to a carcase floating on the sea 
or cast up on the beach, will be seen from a great dis- 
tance, and will guide other birds of the same and other 
species, to the prey ; but as this would be a disadvan- 
tage to the first finders, the individuals which were the 
whitest or blackest would not thus procure more food 
than the less strongly coloured individuals. Hence 
conspicuous colours cannot have been gradually acquired 
for this purpose through natural selection. 

As sexual selection depends on so fluctuating an 
element as taste, we can understand how it is that, 
within the same group of birds having nearly the same 
habits, there should exist white or nearly white, as well 
as black, or nearly black species, — for instance, both 
white and black cockatoos, storks, ibises, swans, terns. 

It may be noticed that with others are black. So that here 
vnlfures, which roam far and again conspicuous colours may 
wide high in the air, like marine possibly aid the sexes in finding 
birds over the ocean, three or each other during the breeding- 
four species are almost wholly season, 
or largely white, and that many 
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and petrels. Piebald birds likewise sometimes occur 
in the same groups together with black and white 
species; for instance, tue black-iucked swan, certain 
terns, and the common magpie. That a strong contrast 
in colour is agreeable to birds, wt* may conclude by 
looking through any large collection, for the sexes 
often differ from each other in the male having the 
pale parts of a purer white, and the variously coloured 
dark parts of still darker tints than the female. 

It would even appear that mere novelty, or slight 
changes for the sake of change, have sometimes acted 
on female birds as a charm, like changes of fashion 
with us. Thus the males of some parrots can hardly 
be said to be more beautiful than the females, at least 
according to our taste, but they differ in such points, 
as in having a rose-coloured collar instead of “a bright 

emeraldine narrow green collar;” or in the male having 
a black collar instead of “ a yellow demi-collar in front,” 
with a pale roseate instead of a plum-blue head.®*^ As 
so many male birds have elongated tail-feathers or 
elongated crests for their chief ornament, the shortened 
tail, formerly described in the male of a humming-bird, 
and the shortened crest of the male goosander, seem 
like one of the many changes of fashion which we 
admire in our own dresses. 

Some members of the heron family offer a still more 
curious case of novelty in colouring having, as it ap- 
pears, been appreciated for the sake of novelty. The 
young of the Ardea asha are white, the adults being 
dark slate-coloured ; and not only the young, but the 
adults in their winter plumage, of the allied Buphus 

See tJerdon on the genus Falajornis, ‘Birds of India,* vol. i. 
pp. 25&-260. 
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coromandus are white, this colour changing into a rich 
golden-bufif during the breeding-season. It is incred- 
ible that the young of these two species, as well as of 
some other members of ^ the same family,*® should for 
any special purpose have been rendered pure white aiM 
thus made conspicuous to their enemies; or that the 
adults of one of these two species should have been 
specially rendered white during the winter in a country 
which is never covered with snow. On the other hand 
we have good reason to believe that whiteness has been 
gained by many birds as a sexual ornament. We may 
therefore conclude that some early progenitor of the 
Ardea asha, and the Buphus acquired a white plumage 
for nuptial purposes, and transmitted this colour to 
their young ; so that the young and the old became 
white like certain existing egrets ; and chat the white- 
ness was afterwards retained by the young, whilst it 
was exchanged by the adults for more strongly-pro- 
nounced tints. But if we could look still further back 
to the still earlier progenitors of these two species, we 
should probably see the adults dark-coloured. I infer 
that this would be the case, from the analogy of many 
other birds, which are dark whilst young, and when 
adult are white ; and more especially from the case of 
the Ardea gularis^ the colours of which are the reverse 
of those of A. asha, for the young are dark-coloured and 
the adults white, the young having retained a former 
state of plumage. It appears therefore that, during a 

" The young of Ardea rufes- vol. iii. p. 416 ; voL iv. p. 58) 
cens and A. coerulea of the U. seems rather pleased at the 

States are likewise white, the thought that this remarkable 
adults being coloured in accord- change of plumage will greatly 
ance with their specific name^., disconcert the systematista** 
Audubon (* Ornith. Biography ' 



OiiAP. t^^L LIEDS— NOYELTif ADMIRED. 765 

long line of descent, the adhlt progenitors of the Ardea 
dsAa, the Buphns, and of some allies, have undergone 
the following changes of colour: first, a dark shade; 
secondly, pure white ; and thirdly, owing to another 
^ange of fashion (if I may so express myself), their 
present slaty, reddish, or golden-buff tints. These 
successive changes are intelligible only on the principle 
of novelty having been admired by birds for its own 
sake. 

Several writers have objected to the whole theory of 
sexual selection, by assuming that with animals and 
savages the taste of the female for certain colours or 
other ornaments would not remain constant for many 
generations; that first one colour and then another 
would be admired, and consequently that no permanent 
effect could be produced. We may admit that taste is 
fluctuating, but it is not quite arbitrary. It depends 
much x>n habit, as we see in mankind ; and we may 
infer that this would hold good with birds and other 
animals. Even in our own dress, the general character 
lasts long, and the changes are to a certain extent^ 
graduated. Abundant evidence will be given in two 
places in a future chapter, that savages of many races 
have admired for many generations the same cicatrices 
on the skin, the same hideously perforated lips, nostrils, 
or ears, distorted heads, &c. ; and these deformities 
present some analogy to the natural ornaments of 
various animals. Nevertheless, with savages such 
fashions do not endure for ever, as we may infer from 
the differences in this respect between allied tribes on 
the same continent. So again the raisers of fancy 
animals certainly have admired for many generations 
and still admire the same breeds ; they earnestly desire 
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slight changes, which are considered as improvements, 
hut any great or sudden change is looked at as the 
greatest blemish. With birds in a state of nature we 
have no reason to suppose that they would admire 
an entirely new style of coloration, even if great anii 
sudden variations often occurred, which is far from being 
the case. We know that dovecot pigeons do not 
willingly associate with the variously coloured fancy 
breeds ; that albino birds do not commonly get partners 
in marriage ; and that the black ravens of the Feroe 
Islands chase away their piebald brethren. But this 
dislike of a sudden change would not preclude their 
appreciating slight changes, any more than it does in 
the case of man. Hence with respect to taste, which 
depends on many elements, but partly on habit and 
partly on a love of novelty, there seems no improba- 
bility in animals admiring for a very long period the 
same general style of ornamentation or other attractions, 
and yet appreciating slight changes in colours, form, or 
sound. 

Summary of the Four Chapters on Birds . — Most male 
birds are highly pugnacious during the breeding-season, 
and some possess weapons adapted for fighting with 
their rivals. But the most pugnacious and the best 
armed males rarely or never depend for success solely 
on their power to drive away or kill their rivals, but 
have special means for charming the female. With 
some it is the power of song, or of giving forth strange 
cries, or instrumental music, and the males in conse- 
quence differ from the females in their vocal organs, or 
in the structure of certain feathers. From the curi- 
ously diversified means for producing various sounds, we 
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gain a high idea of the importance of this means of 
courtship. Many birds endeavour to charm the females 
by love-dances or anticw, performed on the ground or 
in the air, and sometimes at prepared places. But 
ornaments of many kinds, the i^.ost brilliant tints, 
combs and wattles, beautiful plumes, elongated feathers, 
top-knots, and so forth, are by far the commonest 
means. In some cases mere novelty appears to have 
acted as a charm. The ornaments of the males must 
be highly important to them, for they have been 
acquired in not a few cases at the cost of increased 
danger from enemies, and even at some loss of power in 
fighting with their rivals. The males of very many 
species do not assume their ornamental dress until 
they arrive at maturity, or they assume it Oxily during 
the breeding-season, or the tints then become more 
vivid. Certain ornamental appendages become enlarged, 
turgid, and brightly coloured during the act of court- 
ship. The males display their charms with elaborate 
care and to the best effect; and this is done in the 
presence of the females. The courtship is sometimes a 
prolonged affair, and many males and females congregate 
at an appointed place. To suppose that the females do 
not appreciate the beauty of the males, is to admit that 
their splendid decorations, all their pomp and display, 
are useless; and this is incre4ible. Birds have fine 
powers of discrimination, and m some few instances it 
can be shewn that they have a taste for the beautiful. 
The, females, moreover, are known occasionally to ex- 
hibit a marked preference or antipathy for certain 
individual males. 

If it be admitted that the females prefer, or are 
unconsciously excited by the more beautiful males, 
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then the males would slowly but surely be rendered 
more and more attractiye through sexual selection. 
That it is this sex which has been chiefly modified, we 
may infer from the fact that, in almost every genus 
where the sexes differ, the males differ much more 
from one another than do the females; this is well 
shewn in certain closely-allied representative species, 
in which the females can hardly be distinguished, 
whilst the males are quite distinct. Birds in a state 
of nature offer individual differences which would 
amply suffice for the work of sexual selection ; but we 
have seen that they occasionally present more strongly 
marked variations which recur so frequently that they 
would immediately be fixed, if they served to allure 
the female. The laws of variation must determine the 
nature of the initial changes, and will have largely 
influenced the final result. The gradations, which 
may be observed between the males of allied species, 
indicate the nature of the steps through which they 
have passed. They explain also in the most inter- 
esting manner how certain characters have originated, 
such as the indented ocelli on the tail-feathers of the 
peacock, and the ball-and-socket ocelli on the wing- 
feathers of the Argus pheasant. It is evident that the 
brilliant colours, top-knots, fine plumes, &c., of many 
male birds cannot have^been acquired as a protection ; 
indeed, they sometimes lead to danger. That they 
are not due to the direct and definite action of the 
conditions of life, we may feel assured, because^ the 
females have been exposed to the same conditions, and 
yet often differ from the males to an extreme degree. 
Although it is probable that changed conditions acting 
during a lengthened period have in some cases produced 
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a definite effect on both pexes, or som6tinie<3 on one 
sex alone, the more important result will have been an 
increased tendency to vary or to present more strongly- 
mo-rked individual differences; and such differences 
will have afforded an excellent ground-work for the 
action of sexual selection. 

The laws of inheritance, irrespectively of selection, 
appear to have determined whether the characters 
acquired by the males for the sake of ornament, for 
producing various sounds, and for fighting together^ 
have been transmitted to the males alone or to both 
sexes, either permanently, or periodically during 
certain seasons of the year. Why various characters 
should have been transmitted sometimes in one way 
and sometimes in another, is not in most cases known ; 
but the period of variability seems often to have been 
the determining cause. When the two sexes have 
inheritt^d all characters in common they necessarily 
resemble each other ; but as the successive variations 
may be differently transmitted, every possible gradation 
may be found, even within the same genus, from the^ 
closest similarity to the widest dissimilarity between 
the sexes. With many closely-allied species, follow- 
ing nearly the same habits of life, the males have come 
to differ from each other chiefly through the action 
of sexual selection ; whilst the females have come 
to differ chiefly from partaking more or less of the 
characters thus acquired by the males. The effects, 
moreover, of the definite action of the conditions of 
life, will not have been masked in the females, as in 
the males, by the accumulation through sexual selection 
of strongly-pronounced colours and other ornaments. 
The individuals of both sexes, however affected, will 
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have been kept at each successive period nearly uniform 
by the free intercrossing of many individuals. 

With species, in which the sexes differ in colour, it 
is possible or probable that some of the successive 
variations often tended to be transmitted equally to 
both sexes ; but that when this occurred the females 
were prevented from acquiring the bright colours of 
the males, by the destruction which they suffered 
during incubation. There is no evidence that it is 
possible by natural selection to convert one form of 
transmission into another. But there would not be 
the least difficulty in rendering a female dulhcoloured, 
the male being still kept bright-coloured, by the 
selection of successive variations, which were from the 
first limited in their transmission to the same sex. 
Whether the females of many species have actually 
been thus modified, must at present remain doubtful. 
When, through the law of the equal transmission of 
characters to both sexes, the females were rendered as 
conspicuously coloured as the males, their instincts 
/ippear often to have been modified so that they were 
led to build domed or concealed nests. 

In one small and curious class of cases the characters 
and habits of the two sexes have been completely 
transposed, for the females are larger, stronger, more 
vociferous and brighter coloured than the males. They 
have, also, become so quarrelsome that they often 
fight together for the possessiqn of the males, like the 
males of other pugnacious species for the possession 
of the females. If, as seems probable, such females 
habitually drive away their rivals, and by the display 
of their bright colours or other charms endeavour to 
attract the males, we can understand how it is that 
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they have gradually been rendered, by sexual selection 
and sexually-limited transmission, more beautiful than 
the males- -the latter being left unmodified or only 
slightly modified. 

Whenever the law of inheritance at corresponding 
ages prevails but not that of sexually-limited trans- 
mission, then if the parents vary late in life —and we 
know that this constantly occurs with our poultry, and 
occasionally with other birds — the young will be left 
unaffected, whilst the adults of both sexes will be 
modified. If both these laws of inheritance prevail and 
either sex varies late in life, that sex alone will be 
modified, the other sex and the young being unaffected. 
When variations in brightness or in other conspicuous 
characters occur early in life, as no doubt often happens, 
they will not be acted on through sexual selection 
until the period of reproduction arrives ; consequently 
if dangv.rous to the young, they will be eliminated 
through natural selection. Tims we can understand 
how it is that variations arising late in life have so 
often been preserved for the ornamentation of the 
males ; the females and the young being left almost 
unaffected, and therefore like each other. With 
species having a distinct summer and winter plumage, 
the males of which either resemble or differ from the 
females during both seasons or during the summer 
alone, the degrees and kinds of resemblance between 
the young and the old are exceedingly complex ; and 
this complexity apparency depends on characters, first 
acqui^d by the males, being transmitted in various 
ways and degrees, as limited by age, sex, and season. 

As the young of so many species have been but 
little modified in colour and in other ornaments, we are 
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enabled to form some judgment with respect to th 
plnmage of their early progenitors ; and we may infe 
that the beauty of onr existing species, if we look t 
the whole class, has been largely increased since tha 
period, of which the immature plumage gives us a: 
indirect record. Many birds, especially those whic' 
live much on the ground, have undoubtedly bee; 
obscurely coloured for the sake of protection. In som 
instances the upper exposed surface of the plumage ha 
been thus coloured in both sexes, whilst the lowe 
surface in the males alone has been variously orna 
mented through sexual selection. Finally, from th 
facts given in these four chapters, we may conclud 
that weapons for battle, organs for producing sound 
ornaments of many kinds, bright and conspicuou 
colours, have generally ^ jn acquired by the male 
through variation and sexual selection, and have beei 
transmitted in v^^ ways according to the severe 
laws of inherita -the females and the young bein; 
left comparativv^x^ out little modified.®^ 

^ I am greatly indebted to the stating anything as a fact whicl 
kindness of Mr. Sclatcr for is known to this distinguishei 
having looked over these four naturalist to he erroneous. Bu 
chapters on birds, and the two of course he is not at all answer 
following ones on mammals. In able for the accuracy of th 
this way I have been saved from statements quoted by me fron 
making mistakes about the various authorities, 
names of the species, and from 
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. CHAPTER xm 

Seoonbahy Sexual Chabaoterb op Mammals. 

Tiie law of battle— Special weapons, confined to the nriales— Cause 
of absence of weapons in the female — Weapons common bo both 
sexes, yet primarily acquired by the male — Other uses of such 
weapons — Their high importance — Greater size of the male — 
Means of defence — On the preference shown by either sex in the 
pairing of quadrupeds. 

With mammals the male appears to win the female 
much more through the law of battle than through 
the display of his fbarms. The most timid animals, 
not provided with any special weapons for fighting, 
engage in desperate conflicts during the season of love. 
Two male hares have been seen to fight together until 
one was killed ; male moles often fight, and sometimes 
with fatal results; male squirrels engage in frequent 
contests, and often wound each other severely ; as 
do male beavers, so that ** hardly a skin is without 
“ scars.” ^ I observed the same fact with the hides of 
the guanacoes in Patagonia; and on one occasion 
several were so absorbed in fighting that they fear- 

^ See ^Waterfcon’fl account of man, ‘ Viviparous Quadrupeds of 
two bares fighting, ‘ Zoologist,’ N. America,* 1840, p. 269. On 
Tol. i. 1843, p. 211. On moles, beavers, Mr. A. H. Green, in 
Bell, ‘Hist, of British Quadru- ‘ Jouma^J*, of Lin. Soc. Zoolog.’ 
peds,’ 1st edit. p. 100. On vol. x. 1869, p. 362. 
squirrels, Audubon and Bach- 
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lessly rnslied close by me. Livingstone speaks of tbe 
males of the many animals in Southern Africa as 
almost invariably shewing the soars received in former 
contests. 

The law of battle prevails with aquatic as with 
terrestrial mammals. It is notorious how desperately 
male seals fight, both with their teeth and claws, 
during the breeding-season ; and their hides are like- 
wise often covered with scars. Male sperm-whales are 
very jealous at this season ; and in their battles “ they 
“often lock their jaws together, and turn on their 
“ sides and twist about ; ” so that their lower jaws 
often become distorted.^ 

All male animals which are furnished with special 
weapons for fighting, are well known to engage in 
fierce battles. The courage and the desperate conflicts 
of stags have often been described; their skeletons 
have been found in various parts of the world, with the 
horns inextricably locked together, showing how 
miserably the victor and vanquished had perished.® 
No animal in the world is so dangerous as an elephant 
in must. Lord Tankerville has given me a graphic 
description of the battles between the wild bulls in 
Chillingham Park, the descendants, degenerated in 
size but not in courage, of the gigantic Bos jprimigenius. 

* On the battles of seals, see stalking/ p. 17) on the locking 

Capt. 0. Abbott in ‘Proc. of the horns with the Cervus 
Zool. Soc.* 1868, p. 191 ; also elaphus. Richardson, in ‘ Fauna 
Mr. R. Brown, ibid. 1868, p. Bor. Americana,’ 1829, p. 262, 
4r36 ; also L. Lloyd, ‘ Game says that the wapiti, moose, and 
Birds of Sweden/ 1867, p. 412; reindeer have been found thus 
also Pennant. On the sperm- locked together. Sir A^ Smith 
whale see Mr. J. H. Thompson, found at the Cape of Good Hope 
in • Proc. Zool. Soc.’ 1867, p. the skeletons of two gnus in the 
246. same oondition* 

* See Scrope (‘Art of Deer- 
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Iij 1861 seyeral contended for mastery; and it was 
observed tSat two of the younger bulls attacked in 
concert the old leadu' oi the herd, overthrow and dis- 
abled him, so that he was believed by the keepers to 
be lying mortally wounded in a i.dighbourmg wood. 
But a few days afterwards one of the young bulls 
approached the wood alone ; and then the “ monarch 
‘‘of the chase,” who had been lashing himself up for 
vengeance, came out and, in a short time, killed his 
antagonist. He then quietly joined the herd, and 
long held undisputed sway. Admiral Sir B. J, 
Sulivan informs me that, when he lived in the Falk- 
land Islands, he imported a young English stallion, 
which frequented the hills near Port William with 
eight mares. On these hills there were two wild 
stallions, each with a small troup of mares ; “ and it is 
“certain that these stallions would never have ap- 
“ preached each other without fighting. Both had 
“ tried singly to *fight the English horse and drive 
“ away his mares, but had failed. One day they came 
“ ill together and attacked him. This was seen by the 
“ capitan who had charge of the horses, and who, bn^ 
“ riding to the spot, found one of the two stallions 
“ engaged with the English horse, whilst the other 
“ was driving away the mares, and had already 
“ separated four from the rest. The capitan settled 
“ the matter by driving the whole party into the 
“corral, for the wild stallions would not leave the 
“ mares.” 

Male animals which are provided with efficient 
cutting or tearing teeth for the ordinary purposes of 
life, such as the carnivora, insectiyora, and rodents, are 
seldom furnished with^weapons especially adapted for 
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fighting with their rivals. The case is very diflfer^t 
with the males of many other animals. We see this in 
the horns of stags and of certain kinds of antelopes in 
which the females are hornless. With many animals 
the canine teeth in the upper or lower jaw, or in both, 
are much larger in the males than in the females, or 
are absent in the latter, with the exception sometimes 
of a hidden rudiment. Certain antelopes, the musk- 
deer, camel, horse, boar, various apes, seals, and the 
walrus, offer instances. In the females of the walrus 
the tusks are sometimes quite absent.* In the male 
elephant of India and in the male dugong ® the upper 
incisors form offensive weapons. In the male narwhal 
the left canine alone is developed into the well-known^ 
spirally-twisted, so-called horn, which is. sometimes 
from nine to ten feet in length. Ii is believed that 
the males use these horns for fighting together ; for 
“ an unbroken one can rarely be got, and occasionally 
“ one may be found with the point of another jammed 
“ into the broken place.” ® The tooth on the opposite 
side of the head in the male consists of a rudiment 
about ten inches in length, which is embedded in the 
jaw ; but sometimes, though rarely, both are equally 
developed on the two sides. In the female both are 

* Mr. Lament Q Seasons with ® Owen, ‘ Anatomy of Verte- 
the Sea-Horses,* 1861, p. 143) brates,* vol. iii. p. 283. 
says that a good tusk of the * Mr. R. Brown, in ‘ Proc. 
male walrus weighs 4 pounds, Zool. Soc.’ 1869, p. 663. See 

and is longer than that of the Prof. Turner, in Journal of 

female, which weighs about 3 * Anat. and Phys.* 1872, p. 76, 

pounds. The males are des- on the homological nature of 

oribed as fighting ferociously, these tusks. Also Mr. J, W. 

On the occasional absence of the Clarke on two tusks being de- 

tusks in the female, see Mr. R. veloped in the males, in ‘ Proc. 

Brown, ' Proc. ZooL Soc.’ 1868, Z^log. Soc.’ 1871, p. 42. 

p. 429. 
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always rudimentary. The male cachalot haf a larger 
head than tliat of the female, and it no doubt aids him 
in his aquatic battles. Lastly, the adult male orni- 
thorhynchus is provided with a reto rkable apparatus, 
namely a spur on the foreleg, closely resembling the 
poison-fang of a venomous snake; but according to 
Harting, the secretion from the gland is not poisonous ; 
and on the leg of the female thero is a hollow, ap- 
parently for the reception of the spur.^ 

When the males are provided with weapons which in 
the females are absent, there can be hardly a doubt 
that these serve for fighting with other males ; and 
that they were acquired through sexual selection, and 
were transmitted to the male sex alone. It is not 
probable, at least in most cases, that the females have 
been prevented from acquiring such weapons, on 
account of their being useless, superfluous, or in some 
way injurious. On the contrary, as they are often 
used by the males for various purposes, more especially 
as a defence against their enelnies, it is a surprising 
fact that they are so poorly developed, or quite absent, 
in the females of so many animals. With female deer 
the development during each recurrent season of great 
branching horns, and with female elephants the 
development of immense tusks, would be a great waste 
of vital power, supposing that tb.ey were of no use to 
the females. Consequently, they would have tended 
to be eliminated in the female through natural selec- 
tion ; that is, if the successive variations were limited 
in their transmission to the female sex, for otherwise the 

’ Owen on the cachalot and by Dr. Zouteveen in the Dutch 
Ornithorhynchus, ibid. vol. fii. translat. of this work, vol. in 
pp. 658, 641. Harting is quoted p. 292. 
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weapons of the males would have been injuriously 
affected, and this would have been a greater evil. On 
the whole, and from the consideration of the fol- 
lowing facts, it seems probable that when the various 
weapons differ in the two sexes, this has generally 
depended on the kind of transmission which has 
prevailed. 

As the reindeer is the one species in the whole 
family of Deer, in which the female is furnished with 
horns, though they are somewhat smaller, thinner, and 
less branched than in the male, it might naturally be 
thought that, at least in this case, they must be of 
some special service to her. The female retains her 
horns from the time when they are fully developed, 
namely, in September, throughout the winter until 
April or May, when she brings fortu her young. Mr. 
Crotch made particular enquiries for me in Norway, 
and it appears that the females at this season conceal 
themselves for about a fortnight in order to bring 
forth their young, and then reappear, generally horn- 
less. In Nova Scotia, however, as I hear from Mr. 
H. Eeeks, the female sometimes retains her horns 
longer. The male on the other hand casts his horns 
much earlier, towards the end of November. As both 
sexes have the same requirements and follow the same 
habits of life, and as the male is destitute of horns 
during the winter, it is improbable that they can be of 
any special service to the female during this season, 
which includes the larger part of the time during 
which she is horned. Nor is it probable that she can 
have inherited horns from some ancient progenitor of 
the family of deer, for, from the fact of the females of 
so many species in all quarters of the globe not having 
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horns, we may conclude that this was the primordial 
character of the group.® 

The horns of the reindeer are developed at a most 
niiusually early age ; but what th< ianse of this may 
be is not known. The effect has apparently been the 
transference of the horns to both sexes. We should 
bear in mind that horns are always transmitted through 
the female, and that she has a latent capacity for their 
development, as we see in old or diseased females.® 
Moreover the females of some other species of deer 
exhibit, either normally or occasionally, rudiments of 
horns; thus the female of Cervulus moschatus has 
“ bristly tufts, ending in a knob, instead of a horn ; 
and “ in most specimens of the female wapi+i {Cerviis 
‘‘ canadensis) there is a sharp bony protuberance in the 
“ place of the horn.” From these several con- 
siderations we may conclude that the possession of 
fairly well-developed horns by the female reindeer, is 
due to the males having first acquired them as weapons 
for fighting with other males ; and secondarily to their 
development from some unknown cause at an unusually 


• On the structure and shed- 
ding of the horns of the rein- 
deer, Hoifberg, * Amcenitates 
Acad.* vol. iv. 1788, p. 149, See 
Kichardson, ‘ Fauna Bor. Ameri- 
cana,* p. 241, in regal'd to the 
American variety or species : 
also Major W. Ross King, ‘ The 
Sportsman in Canada,* 1866, 

p. 80. 

• Isidore Geoffroy St. Hilaire, 
* Essais de Zoolog. Gdn4rale,’ 
1841, p. 513, Other masculine 
characters, besides the horns, 
are sometimes similarly trans- 
ferred to the female; thus Mr. 


lioner, in speaking of an old 
female chamois (‘ Chamois Hunt- 
ing in the Mountains of Bavaria,* 
1860, 2nd edit. p. 363), says, 
“not only was the head very 
“ inalc-iooking, but along the 
“ back there was a ridge of long 
“ hair, usually to be found only 
“ in bucks.** ^ 

„ On the Cervulus, Dr. Gray, 
* Catalogue of Mammalia in the 
British Museum,* part iii, p. 220. 
On the OtTvus ccmadensia or, 
wapiti, see Hon. J. D. Caton, 
‘ Ottawa Acad, of Nat. Sciencjes, 
May, 1868, p. 9. 


3d 
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early age in the males, and their consequent transfer- 
ence to both sexes. 

Turning to the sheath-horned ruminants : with an- 
telopes a graduated series can be formed, beginning 
with species, the females of which are completely 
destitute of horns — passing on to those which hare 
horns so small as to be almost rudimentary, (as with 
the ArUilocapra americana, in which species they are 
present in only one out of four or five females “) — to 
those which have fairly developed horns, but manifestly 
smaller and thinner than in the male and sometimes of 
a different shape, — and ending with those in which 
both sexes have horns of equal size. As with the rein- 
deer, so with antelopes, there exists, as previously 
shewn, a relation between the period of the develop- 
ment of the horns and their transmission to one or 
both sexes ; it is therefore probable that their presence 
or absence in the females of some species, and their 
more or less perfect condition in the females of other 
species, depends, not on their being of any special use, 
t but simply in inheritance. It accords with this view 
that even in the same ^restricted genus both sexes of 
some species, and the males alone of others, are thus 
provided. It is also a remarkable fact that, although 
the females of Antilope lezoartica are normally destitute 
of horns, Mr. Blyth has seen no less than three females 
thus furnished; and there was no reason to suppose 
that they were old or diseased. 

In all the wild species qf goats and sheep the horns 

” I am indebted to Dr. Can- the female ArU, euchore resemble 
field for this information, see those of a distinct species, viz. 
also his paper in * Proc. Zoolog. the Ant, dorcas var. drine, 
Soc.’ 1866, p, 105. see Desmarest, ‘ Mammalogie,’ 

^ For instance the horns of p. 466* 
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are larger in tlie male than in the female, and are 
sometimes qnite absent in the It^tter.^^ In several 
domestic breeds of these two animals, th^ males alone 
are furnished with horns; and k\ some breeds, foi 
instance, in the sheep of North Wales, though both 
sexes are properly horned, the ewes are very Ij^ble to 
be hornless. I have been informed by a trustworthy 
witness, who purposely inspected a flock of these same 
sheep during the lambing season, that the horns at 
birth are generally more fully developed in the male 
than in the female. Mr. J. Peel crossed his Lonk 
sheep, both sexes of which always bear horns, with 
hornless Leicesters and hornless Shropshire Downs; 
and the result was that the male ofispring had their 
horns considerably reduced, whilst the females were 
wholly destitute of them. These several facts indicate 
that, with sheep, the horns are a much less firmly 
fixed character in the females than in the males ; and 
this leads us to look at the horns as properly of 
masculine origin. 

With the adult musk-ox (Ovibos moscliatus) the 
horns of the male are larger than those of the female, 
and in the latter the bases do not touch. In regard 
to ordinary cattle Mr. Blyth remarks : “ In most of the 
“ wild bovine animals the horns are both longer and 

thicker in the bull than in the cow, and in the cow- 
“banteng (Bos sondakus) the horns are remarkably 
“ small, and inclined much backwards. In the domestic 

races of cattle, both of the humped and humpless 
“types, the horns are short and thick in ^e bull, 

“ Gray, ‘ Catalogue Mamm. Richardson, * Fauna Bor. 

Brit. Mus.* part iii. 1852, p. Americana,’ p. 278. 
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longer and more slender in the cow and ox ; and in 

the Indian buffalo, they are shorter and thicker in the 
‘‘bull, longer and more slender in the cow. In the 
“ wild gaour {B. gaurus) the horns are mostly both 
“ longer and thicker in the bull than in the cow.” “ 
Dr. Forsyth Major also informs me that a fossil skull, 
believed to be that of the female Bos estruscus, has been 
found in Val d’Arno, which is wholly without horns. 
In the Rhinoceros simus, as I may add, the horns of the 
female are generally longer but less powerful than in 
the male ; and in some other species of rhinoceros they 
are said to be shorter in the female.^® From these 
various facts we may infer as probable that horns of 
all kinds, even when they are equally developed in 
the two sexes, were primarily acquired by the male 
in order to conquer other males, and have been trans- 
ferred more or less completely to the female. 

The effects of castration deserve notice, as throwing 
light on this same point. Stags after the operation 
never renew their horns. The male reindeer, however, 
tmust be excepted, as after castration he does renew 
them. This fact, as welkas the possession of horns by 
both sexes, seems at first to prove that the horns in 
this species do not constitute a sexual character; but 
as they are developed at a very early age, before the 
sexes differ in constitution, it is not surprising that 
they should be unaffected by castration, even if they 
were aboriginally acquired by the male. With sheep 
both sexes properly bear horns; and I am informed 

^ ‘Land and Water,’ 1867, iii. p. 624. 
p. 646. This is the conclusion of 

Sir Andrew Smith,* Zoology Soidlitz, ‘Die Darwinsche 
of S. Africa,’ pi. xix. Owen, Theorie,’ 1871, p. 47. 

* Anatomy of Yertebrates,’ vol. 
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that with Welch sheep the horns of the males are 
considerably reduced b^'* castration; bat the degree 
depends much on the age at which the operation is 
performed, as is likewise the case ■ ith other auimals. 
Merino rams have largo horns, whilst the ewes 
generally speaking are without horns an,d in this 
breed castration seems to produce a somewhat greater 
effect, so that if performed at an ea^ly ago the horns 
remain almost imdevoloped.” On the Guinea coast 
there is a breed in which the females never bear horns, 
and, as Mr. Winwood Eeade informs me, the rams after 
castration are quite destitute of them. With cattle, 
the horns of the males are much altered by castration ; 
for instead of being short and thick, they become 
longer than those of the cow, but otherwise resemble 
them. The Ardilope hezoartica offers a somewhat ana- 
logous case : the males have long straight spiral horns, 
nearly parallel to each other, and directed backwards ; 
the females occasionally bear horns, but these when 
present are of a very different shape, for they are not 
spiral, and spreading widely, bend round with the^ 
points forwards. Now it is a remarkable fact that, in 
the castrated male, as Mr. Blyth informs me, the horns 
are of the same peculiar shape as in the female, but 
longer and thicker. If we may judge from analogy, 
the female probably shews us, in these two cases of 
cattle and the antelope, the former condition of the 
horns in some early progenitor of each species. But 

“ 1 am much obliged to Prof, at an early period, either alto- 
Victor Carus, for having made gethcr di8a})pear or remain as 
enquiries for me in Saxony on mere rudiments ; but i do not 
this subject. H. von Natimsius know whether he refers to 
(‘ Viehzucht,* 1872, p. 64) says merinos or to ordinary breeds, 
that the horns of sheep castrated 
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why castration should lead to the reappearance of an 
early condition of the horns cannot be explained with 
any certainty. Nevertheless, it seems probable, that 
in nearly the same manner as the constitutional dis- 
turbance in the offspring, caused by a cross between 
two distinct species or races, often leads to the re- 
appearance of long-lost characters ; so here, the 
disturbance in the constitution of the individual, result- 
ing from castration, produces the same effect. 

The tusks of the elephant, in the different species or 
races, differ according to sex, nearly as do the horns of 
ruminants. In India and Malacca the males alone are 
provided with well-developed tusks. The elephant of 
Ceylon is considered by-most naturalists as a distinct 
race, but by some as a distinct species, and here not 
“ one in a hundred is found with tusks, the few that 
“ possess them being exclusively males,” The 
African elephant is undoubtedly distinct, and the 
female has large well-developed tusks, though not so 
large as those of the male. 

These differences in the tusks of the several races 
and species of elephants — the great variability of the 
horns of deer, as notably in the wild reindeer — the 
occasional presence of horns in the female Antilope 
Bezoartica, and their frequent absence in the female of 
Antiloeapra americana — the presence of two tusks in 
some few male narwhals — the complete absence of 
tusks in some female walruses — are all instances 
of the extreme variability of secondary sexual cha- 

I have given various ex- in, 1868, pp. 39-47. 
periraents and otlier evidence ^ Sir J, Emerson Tennent, 
proving that this is the case, in ‘ Ceylon/ 1859, vol. ii, p. 274. 
my ‘Variation of Animals and For Malacca, ‘Journal of Indian 
Plants under Domestication/ vol. Archipelago,* vol. iv. p. 357. 



ChoAF. XVII. MAMMALS — ^LAW OF BATTLB. 776 

racters, and of their liability to differ in clop»ely -allied 
forms. 

Although tnskg aiaJ horns appear in all cases to have 
been primal ily developed as sexual ^veapons, ihey often 
serve other purposes. The elephanc uses bis tusks in 
attacking the tiger ; according to Bruce, he scores the 
trunks of trees until thej^^ can be thrown down easily, 
and he likewise thus extracts the farinaceous cores of 
palms ; in Africa he often uses one tusk, always the 
same, to probe the ground and thus ascertain whether 
it will bear his weight. The common bull defends the 
herd with his horns ; and the elk in Sweden has been 
known, according to Lloyd, to strike a wolf dead with 
a single blow of his great horns. Many similar facts 
could be given. One of the most curious secondary 
uses to which the horns of an animal may be occasion- 
ally put, is that observed by Captain Hutton with the 
wild gv^at {Capra mgagrud) of the Himalayas and, as it 
is also said with the ibex, namely that when the male 
accidentally falls from a height he bends inwards his 
head, and by alighting on his massive horns, breaks the 
shock. The female cannot thus use her horns, whicB 
are smaller, but from her more quiet disposition she 
does not need this strange kind of shield so much. 

Each male animal uses his weapons in his own 
peculiar fashion. The common ram makes a charge 
and butts with such forcQ with the bases of his horns, 
that I have seen a powerful man knocked over like a 
child. Goats and certain species of sheep, for instance 
the Ovis eycloceros of Afghanistan,®^ rear on their hind 

^ ‘Calcutta Jourual of Nat, the authority of Capt. Hutton 
Hist.’ vol. ii. 1843, p. 626. and others. For the wild Pem^ 

“ Mr. Blyth, in * Land and brokeshire goats, see the * Field,* 
Water,’ March, 1867, p, 134, on 1869, p. 160. 
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legs, and then not only butt, but “ make a cut down 
“ and a jerk up, with the ribbed front of their scimitar- 
“ shaped horn, as with a sabre. When the 0. cycloeeru$ 
‘^attacked a larger domestic ram, who was a noted 
“ bruiser, he conquered him by the sheer novelty of his 
‘‘ mode of fighting, always closing at once with his 
“ adversary, and catching him across the face and nose 
‘‘ wish a sharp drawing jerk of the head, and then 
‘‘bounding out of the way before the blow could be 
“ returned.” In Pembrokeshire a male goat, the 
master of a flock which during several generations had 
run wild, was known to have killed several males in 
single combat; this goat possessed enormous horns, 
measuring thirty -nine inches in a straight line from 
tip to tip. The common bull, as every one knows, 
gores and tosses his opponent ; but the Italian bufialo 
is said never to use his horns, he gives a tremendous 
blow with his convex forehead, and then tramples on 
his fallen enemy with his knees — an instinct which the 
common bull does not possess.^^ Hence a dog who pins 
a bufi'alo by the nose is immediately crushed. We 
(inust, however, remember that the Italian bufialo has 
been long domesticated, and it is by no means certain 
that the wild parent-form had similar horns. Mr. 
Bartlett informs me that when a female Cape buffalo 
{Buhalus caffer) was turned into an enclosure with a 
bull of the same species, she attacked him, and he in 
return pushed her about with great violence. But it 
was manifest to Mr. Bartlett that, had not the bull 
shewn dignified forbearance, he could easily have 
killed her by a single lateral thrust with his immense 

“ M. E. M, Bailly, ‘Sur des Sc. Nat.* tom. ii. 1824, p. 
Tusage des Comes,’ &c., ‘ Annal 369. 
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home. The giraffe uses his short, hair-cove^ 3 d horns, 
which are rather longer in the mak than in the female, 
in a curious manner ; for, with his long neck, he swings 
hip head to either side, almost upsid e down, with such 
force that I have seen a hard plank deeply indented by 
a single blow. 

With antelopes it is somiitimes difficult to imagine 
how they can possibly use their curiously-shaped 
horns; thus the springboc {Ant. euchore) has rather 
short upright horn^i, with the sharp points bent 



inwards almost at right angles, so as to face each 
other; Mr. Bartlett does not kii^w how they are used, 
but suggests that they would inflict a fearful wound 
down each side of the face of an antagonist. The 
slightly- curved horns of the Oryx leucoryx (fig. 63) are 
directed backwards, and are of such length that their 
points reach beyond the middle of the back, over 
which they extend in almost parallel lines. Thus 
they seem singularly ill-fitted for fighting; but Mf, 
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Bartlett informs me that when two of these animals 
prepare for battle, they kneel down, with their heads 
between their fore legs, and in this attitude the horns 
stand nearly parallel and close to the ground, with the 
points directed forwards and a little upwards. The 
combatants then gradually approach each other, and 
each endeavours to get the upturned points under the 
body of the other ; if one succeeds in doing this, he 
suddenly springs up, throwing up his head at the 
same time, and can thus wound or perhaps even trans- 
fix his antagonist. Both animals always kneel down, 
so as to guard as far as possible against this manoeuvre. 
It has been recorded that one of these antelopes has 
used his horns with eflTect even against a lion ; yet 
from being forced to place his head between the fore- 
legs in order to bring the points of ihe horns forward, 
he would generally be under a great disadvantage 
when attacked by any other animal. It is, therefore, 
not probable that the horns have been modified into 
their present great length and peculiar position, as a 
protection against beasts of prey. We can however 
see that, as soon as some ancient male progenitor of 
the Oryx acquired moderately long horns, directed a 
little backwards, he would be compelled, in his battles 
with rival males, to bend his head somewhat inwards 
or downwards, as is now done by certain stags ,• and it 
is not improbable that he might have acquired the habit 
of at first occasionally and afterwards of regularly 
kneeling down. In this case it is almost certain that 
the males which possessed the longest horns would 
have had a great advantage over others with shorter 
horns ; and then the horns would gradually have been 
rendered longer and longer, through sexual selection, 
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until they acquired their present extraordin .ry length 
and position. 

With stags of many kinds the branches of the horns 
offer a curious case of difficulty ; fo’ certainly a single 
straight , point Would inflict a much more serious 
wound than several diverging ones. In Sir Philip 
Egerton's museum there is a horn of the red-deer 
(Cervus elaphm)^ thirty inches in length, with “not. 
“ fewer than fifteen snags or branches ; ” and at Moritz- 
burg there is still preserved a pair of antlers of a 
red-deer, shot in 1699 by Frederick I., one of which 
bears the astonishing number of thirty-three branches 
and the other twenty-seven, making altogether sixty 
branches. Eichardson figures a pair of antlers of the 
wild reindeer with twenty-nine points.'^^ From the 
manner in which the horns are branched, and more 
especially from deer being known occasionally to fight 
together by kicking with their fore-feet,^® M. Bailly 
actually comes to the conclusion that their horns are 
more injurious than useful to them ? But this author 
overlooks the pitched battles^ between rival males. As 
I felt much perplexed about the use or advantage of 
the branches, I applied to Mr. McNeill of Colonsay, 
who has long and carefully observed the habits of red- 
deer, and he informs me that he has never seen some 
of the branches brought into use, but that the brow 

** On the horns of red-deer, 1868, p. 9) says that the 

Owen, ‘ British Fossil Mammals,* American deer fight with their 

1846, p. 478 ; Eichardson on the fore-feet, after “ the question of 

horns of the reindeer, ' Fauna “ superiority has been once 

Bor. Americana,* 1829, p. 240. “settled and acknowledged in 

I am indebted to Prof. Victor ^ “ the herd.” Bailly ‘ Sur I’us^e 
Cams, for the Moritzburg case. des Oomes,* ‘ Annales des 
Hon. J. D. Oaton (‘Ottawa Nat.* tom, ii. 1824, p. 371. 
Acad, of Nat. Science,’ May, 



780 


THE DESCENT OP MAN. 


Part II, 


antlers, from inclining downwards, are a great pro- 
tection to the forehead, and their points are likewise 
used in attack. Sir Philip Egerton also informs me 
both as to red-deer and fallow-deer that, in fighting, 
they suddenly dash together, and getting their horns 
fixed against each other’s bodies, a desperate struggle 
ensues. When one is at last forced to yield and turn 
round, the victor endeavours to plunge his brow 
antlers into his defeated foe. It thus appears that 
the upper branches are used chiefly or exclusively for 
pushing and fencing. Nevertheless in some species 
the upper branches are used as weapons of offence ; 
when a man was attacked by a wapiti deer {Cervus 
canadensis) in Judge Caton’s park in Ottawa, and 
several men tried to rescue him, the stag “ never 
“ raised his head from the ground ; in fact he kept his 

face almost flat on the ground, with his nose nearly 
“between his fore feet, except when he rolled his 
“head to one side to take a new observation pre- 
“ paratory to a plunge.” In this position the ends of 
^the horns were directed against his adversaries. “ In 
“ rolling his head he necessarily raised it somewhat, 
“ because his antlers were so long that he could not 
“ roll his head without raising them on one side, while, 
“ on the other side they touched the ground.” The 
stag by this procedure gradually drove the party of 
rescuers backwards to a distance of 150 or 200 feet ; 
and the attacked man was killed.^^ 

Although the horns of stags are eflScient weapons, 
there can, I think be no doubt that a single point 
would have been much more dangerous than a 

^ See a most interesting Hon. J. D. Caton’s paper, as 
account in tbe Appendix to above quoted, 
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branched antler; and Judge Caton, who has had 
large experience with deer, fully concurs in this 
conclusion. Nor do the branching horns, though 
highly important as a means of mce against rival 
stags, appear perfectly well adapted for this purpose, 
as they are liable to become interlocked. The sus- 
picion has therefore crossed my mind that they may 
serve in part as ornaments. That the branched 
antlers of stags as well as the elegant lyrated 
horns of certain antelopes, with their graceful double 
curvature (fig. 64), are ornamental in our eyes, no one 
will dispute. If, then, the horns, like the splendid 
accoutrements of the knights of old, add to the noble 
appearance of stags and antelopes, they may have been 
modified partly for this purpose, though mainly for 
actual service in battle; but I have no evidence in 
favour of this belief. 

An interesting case has lately been published, from 
which it appears that the horns of a deer in one 
district in the United States are now being modified 
through sexual and natural selection. A writer in an^ 
excellent American Journal says, that he has hunted 
for the last twenty-one years in the Adirondacks, 
where the Oervus virginianus abounds. About four- 
teen years ago he first heard of spiJce-horn lucks. 
These became from year to year more common ; about 
five years ago he shot one, and afterwards another, 
and now they are frequently killed. “ The spike-horn 
“ differs greatly from the common antler of the G, vir- 
“ ginianus. It consists of a single spike, more slender 
than the antler, and scarcely half so long, projecting 
^‘forward from the brow, and terminating in a very 
^ ‘ The American Naturalist,’ Leo. 18C9, p. 552. 
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“ sharp point. It gives a considerable advantage to 
its possessor over the common buck. Besides en- 
“abling him to run more swiftly through the thick 



M. Stre|Miioerofi Kudu Sir Andrew^ Smith*^ * Zoolt^ of South Africa ’). 

woods and underbrush (every hunter knows that 
“does and yearling bucks run much more rapidly 
“ than the large bucks when armed with their 
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cimbrous antlers), the splke-hurn is a moio effective 
weapon than the cor^mon antler. With this ad- 
“ vantage the spike-horn bucks are gaining upon the 
common bucks, and may, in timi entirely supersede 
"them in the Adirondacks. Undoubtedly, the first 
"spike-horn buck was merely an accidental freak of 
" nature. But his spike-horns gave him an advantage, 
"and enabled him to propagate his peculiarity. His 
"descendants having a like advantage, have propa- 
" gated the peculiarity in a constantly increasing ratio, 
" till they are slowly crowding the antlered deer from 
" the region they inhabit.” A critic has well objected 
to this account by asking, why, if the simple horns are 
now so advantageous, were the branched antlers of the 
parent-form ever developed? To this I can only 
answer by remarking, that a new mode of attack with 
new weapons might be a great advantage, as shewn by 
the case of the Ovis cyeloceros^ who thus conquered a 
domestic ram famous for his fighting power. Though 
the branched antlers of a stag are well adapted for 
fighting with his rivals, and though it might be an 
advantage to the prong-horned variety slowly to 
acquire long and branched horns, if he had to fight 
only with others of the same kind, yet it by no means 
follows that branched horns would be the best fitted 
for conquering a foe differently armed. In the fore- 
going case of the Oryx leveoryxy it is almost certain 
that the victory would rest with an antelope having 
short horns, and who therefore did not need to kneel 
down, though an oryx might profit by having still 
longer horns, if he fought only with his proper rivals. 

Male quadrupeds, which are furnished with tusks, 
use them in various ways, as in the case of horns. The 
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boar strikes laterally and upwards ; the musk-deer 
downwards with serious effect.** The ,walrus, though 
having so short a neck and so unwieldy a body, can 
‘^strike either upwards, or downwards, or sideways, 

with equal dexterity.” ** I was informed by the late 
Dr. Falconer, that the Indian elephant fights in a 
different manner according to the position and curva- 
ture of his tusks. When they are directed forwards 
and upwards he is able to fling a tiger to a great 
distance — it is said to even thirty feet ; when they are 
short and turned downwards he endeavours suddenly 
to pin the tiger to the ground and, in consequence, is 
dangerous to the rider, who is liable to be jerked off 
the howdah.^® 

Very few male quadrupeds possess weapons of two 
distinct kinds specially adapted for fighting with rival 
males. The male muntjac-deer (Cervulus), however, 
offers an exception, as he is provided with horns and 
exserted canine teeth. But we may infer from what 
follows that one form of weapon has often been 
replaced in the course of ages by another. With 
ruminants the development of horns generally stands 
in an inverse relation with that of even moderately 
developed canine teeth. Thus camels, guanacoes, 
chevrotains, and musk-deer, are hornless, and they 
have efficient canines ; these teeth being ** always of 
‘‘ smaller size in the females than in the males.” The 
Camelidm have, in addition to their true canines, a pair 
of canine-shaped incisors in their upper jaws.*^ Male 

“ Pallas, ‘ Spicilcgia Zoo- manner in which the short- 
lo^ca,’ fasc. xiii. 1779, p. 18. tusked Mooknah variety attacks 

^ Lament, ‘ Seasons with the other elephants. 

Sea-Horses,’ 1861, p. 141. Owen, ‘ Anatomy of Verte- 

See also Corse (‘ Philosoph. brates,’ vol. iii. p. 349. 
Transact.’ 1799, p. 212) on the 
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deer and antelopes, on the othei hand, possess horns, 
and they rarely have cpuine teeth ; and these, when 
present, are always of small size, so that it is doubt- 
ful whether they are of any servir in their battles. 
In Antilope montana they exist only as rudiments in the 
young male, disappearing as he grows old ; and they 
are absent in the female at all ages ; but the females 
of certain other antelopes and of certain deer have 
been known occasionally to exhibit rudiments of these 
teeth.®^ Stallions have small canine teeth, which are 
either quite absent or rudimentary in the mare ; but 
they do not appear to be used in fighting, for stallions 
bite with their incisors, 4ind do not open their mouths 
wide like camels and guanacoes. Whenever the adult 
male possesses canines, now inefficient, whilst the 
female has either none or mere rudiments, we may 
conclude that the early male progenitor of the species 
was provided with efficient canines, which have been 
partially transferred to the females. The reduction of 
these teeth in the males seems to have followed from 
some change in their manner of fighting, often (but 
not in the horse) caused by the development of new 
weapons. 

Tusks and horns are manifestly of high importance 
to their possessors, for their development consumes 
much organised matter. A single tusk of the Asiatic 
elephant — one of the extinct woolly species — and of 

^ See Ktippell (in ‘ Proc. in an adult female deer. In old 

Zoolog. Soc.' Jan. 12, 1836, males of the musk-deer the 

p. 3) on the canines in deer and canines (Pallas, ‘ Spic. Zoolog.* 

anteloj)es, with a note by Mr. fasc. xiii. 1779, p. 18) sometimes 

Martin on a female American grow to the length of three 

deer. Bee also Falconer inches, whilst in old females a 

(‘ Palseont. Memoirs and Notes,' rudiment projects scarcely half 

vol i. 1868, p. 676) on canines an inch above the gums. 

3e 
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the African elephant, have been known to weigh 
respectively 150, 160, and 180 pounds; and even 
greater weights have been given by some authors.®® 
With deer, in which the horns are periodically renewed, 
the drain on the constitution must be greater; the 
horns, for instance, of the moose weigh from fifty to 
sixty pounds, and those of the extinct Irish elk from 
sixty to seventy pounds — the skull of the latter 
weighing on an average only five pounds and a quarter. 
Although the horns are not periodically renewed in 
sheep, yet their development, in the opinion of many 
agriculturists, entails a sensible loss to the breeder. 
Stags, moreover, in escaping from beasts of prey are 
loaded with an additional weight for the race, and are 
greatly retarded in passing through a woody country. 
The moose, for instance, with horns extending five and 
a half feet from tip to tip, although so skilful in their 
use that he will not touch or break a twig when walk- 
ing quietly, cannot act so dexterously whilst rushing 
away from a pack of wolves. ‘‘ During his progress he 
^ “ holds his nose up, so as to lay the horns horizontally 
“ back ; and in this attitude cannot see the ground 
distinctly.” The tips of the horns of the great Irish 
elk were actually eight feet apart ! Whilst the horns 
are covered with velvet, which lasts with red-deer for 
about twelve weeks, they are extremely sensitive to a 
blow ; so that in Germany the stags at this time 
somewhat change their habits, and avoiding dense 

** Emerson Tennent, * Ceylon, pdlmata^ pp. 236, 237 ; on the 
1859, vol. ii. p. 275; Owen, expanst of the horas, ‘ Land and 
‘British Fossil Mammals,* 184:6, Water,’ 1869, p. 143. See also 
p. 245. Owen, ‘ British Fossil Mammals,’ 

Richardson, ‘ Fauna Bor. on the Irish elk, pp. 447, 455. 
Americana,’ on the moose, Alce$ 
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forests, frequent young vfoods and low t^nickets.** 
These facts remind us ♦hat male birds have acquired 
ornamental plumes at the cost of retarded flight, and 
otlier ornameiitb at the cost of scj loss of power in 
their battles with rival males 

With mammals, when, as is often the case, the sexes 
differ in size, the males are almost always larger and 
stronger. I am informed by Mr. Goald that this holds 
good in a marked manner with the marsupials of 
Australia, the males of which appear to continue grow- 
ing until an unusually late age. But the most extra- 
ordinary case is that of one of the seals (Callorhinm 
ursinus\ a full-grown female weighing less than one- 
sixth of a full-grown male.^® Dr. Gill remarks that it 
is with the polygamous seals, the mules of which are 
well known to fight savagely together, that the sexes 
differ much in size ; the monogamous species differing 
but little. Whales also afford evidence of the r^ation 
existing between the pugnacity of the males and their 
large size compared with that of the female ; the males 
of the right-whales do not fight together, and they 
are not larger, but rather smaller, than their females ; 
on the other hand, male sperm-whales fight much 
together, and their bodies are “ often found scarred 
“ with the imprint of their rival’s teeth,” and they are 
double the size of the females. The greater strength 
of the male, as Hunter long ago remarked,®' is invari- 

^ ‘ Forest Creatures,’ by 0. observer, Capt. Bryant. Dr. 
Boner, 1861, p. 60. Gill in ‘ I'lio American Nutuial- 

See the very interesting ist,’ Jan. 1871, Prof. Shaler 
paper by Mr. J. A. Allen in on the relative size of the sexes of 
‘Bull. Mus. Comp. Zoulog. of whales, ‘American Naturalist,’ 
Cambridge, United States,’ vol. Jan. 1876. 
ii. No 1. p. 82. The weights ‘ Animal Economy,’ p. 45, 

were ascertained by a careiul 
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ably displayed in those parts of the body which are 
brought into action in fighting with rival males — for 
instance, in the massive neck of the bull. Male 
quadrupeds are also more courageous and pugnacious 
than the females. There can be little doubt that 
these characters have been gained, partly through 
sexual selection, owing to a long series of victories, 
by the stronger and more courageous males over the 
weaker, and partly through the inherited effects of use. 
It is probable that the successive variations in strength, 
size, and courage, whether due to mere variability or 
to the effects of use, by the accumulation of which 
male quadrupeds have acquired these characteristic 
qualities, occurred rather late in life, and were con- 
sequently to a large extent limited in their trans- 
mission to the same sex. 

From these considerations I was anxious to obtain 
information as to the Scotch deer-hound, the sexes of 
which differ more in size than those of any other breed 
(though bloodhounds differ considerably), or than in 
any wild canine species known to me. Accordingly, t 
applied to Mr. Guppies, well known for his success with 
this breed, who has weighed and measured many of his 
own dogs, and who has with great kindness collected 
for me the following facts from various sources. Fine 
male dogs, measured at the shoulder, range from 28 
inches, which is low, to 33 or even 34 inches in height ; 
and in weight from 80 pounds, which is light, to 120 
pounds, or even more. The females range in height from 
23 to 27, or even to 28 inches ; and in weight from 50 to 
70, or even 80 pounds.^® Mr. Cupples concludes that from 

See also Richardson’s Much valuable information on 
‘Manual on the Dog,’ p. 69. the Scottish deer-hound is 
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95 to 100 pounds for the male, and 70 for tLe female, 
would be a safe avernge^ but there is reason to believe 
that formerly both sexes attained a greater weight. Mr 
Guppies has weighed puppies wheL fortnight old , in 
one littei the average weight of four males exceeded that 
of two females by six and a half ounces ; in another 
litter the average weight of lour males exceeded that of 
one female by less than one ounce ; the same males when 
three weeks old, exceeded the female by seven and a half 
ounces, and at the age of six weeks by nearly fourteen 
ounces. Mr. Wright of Yeldersley House, in a letter 
to Mr. Guppies, says : I have taken notes on the sizes 
“ and weights of puppies of many litters, and as far as 
“my experience goes, dog-puppies as a rule differ very 
“ little from bitches till they arrive at about five or six 
“ months old ; and then the dogs begin to increase, 
“gaining upon the bitches both in weight and size. 
“ At birth, and for several weeks afterwards, a^^bitch- 
“puppy will occasionally be larger than any of tbe 
‘‘dogs, but they are invariably beaten by them later.” 
Mr. McNeill, of Colonsay, concludes that “ the males^ 
“ do not attain their full growth till over two years 
“old, though the females attain it sooner.” According 
to Mr. Guppies’ experience, male dogs go on growing in 
stature till they are from twelve to eighteen months old, 
and in weight till from eighteen to twenty-four months 
old; whilst the females cease increasing in stature 
at the age of from nine to fourteen or fifteen months, 
and in weight at the age of from twelve to fifteen 

given by Mr. McNeill, who first 1 hope that Mr. Cupples will 
called attention to the inequality keep to his intention of publish- 
in size between the sexes, in ing a full account and history of 
Scrope’s ‘ Art of Deer Stalking.’ this famous breed. 
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months. From these various statements it is clear 
that the full difference in size between the male and 
female Scotch deer-honnd is not acquired until rather 
late in life. The males almost exclusively are used for 
coursing, for, as Mr. McNeill informs me, the females 
have not sufficient strength and weight to pull down a 
full-grown deer. From the names used in old legends, 
it appears, as I hear from Mr. Guppies, that, at a very 
ancient period, the males were the most celebrated, the 
females being mentioned only as the mothers of famous 
dogs. Hence, during many generations, it is the male 
which has been chiefly tested for strength, size, speed, 
and courage, and the best will have been bred from. 
As, however, the males do not attain their full dimen- 
sions until rather late in life, they will have tended, in 
accordance with the law often indicated, to transmit 
their characters to their male offspring alone ; and thus 
the great inequality in size between the sexes of the 
Scotch deer-hound may probably be accounted for. 

Tbe males of some few quadrupeds possess organs or 
^narts developed solely as a means of defence against 
tbe attacks of other males. Some kinds of deer use, as 
we have seen, the upper branches of their horns chiefly 
or exclusively for defending themselves ; and the Oryx 
antelope, as T am informed by Mr. Bartlett, fences 
most skilfully with his long, gently curved horns ; but 
these are likewise used as organs of offence. The 
same observer remarks that rhinoceroses in fighting, 
parry each other’s sidelong blows with their horns, 
which clatter loudly together, as do the tusks of boars. 
Although wild boars fight desperately, they seldom, 
according to Brehm, receive fatal wounds, as the blows 
fall on each other’s tusks, or on the layer of gristly 
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skin covering the shoulder, called by tho German 
hunters, the shield ; an '' here we have a part specially 
modified for defence. With boars in the prime of life 
(sue fig. 65) the tusks in the low - jaw are used for 
fighting, but they become in old age, as Biehm states, 
so much curved inwards and upwards over the snout 
that they can no longer be used in this way. They 
may, however, still serve, and even more effectively, as a 
means of defence. In compensation for the loss of the 
lower tusks as weapons of offence, those in the upper 
jaw, which always pro- 

seven years. VUg. ^5. Hoad <>f common ^lld boar, in prime 

In the full-grown O. lUe (trom Brehm). • 

male Babirusa pig of Celebes (fig. 66), the lower tusks 
are formidable weapons, like those of the European boar 
in the prime of life, whilst the upper tusks are so long 
and have their points so much cul led inwards, sometimes 
even touching the forehead, that they are utterly useless 
as weapons of attack. They more nearly resemble horns 
than teeth, and are so manifestly useless as teeth that 
the animal was formerly supposed to rest his head by 
hooking them on to a branch ! Their convex surfaces, 
however, if the head were held a little laterally, would 
Brehm, ‘ Thierleben,’ B. ii. sa. 729-732, 


V’lg. 65. Hoad of Common ^ild boar, m prime 
of lile (from Brehm). • 
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BerTG as an excellent guard ; and licnce, perhaps, it is 
that in old animals they ‘‘ are generally broken off, as 
‘^if by fighting.”^® Here, then, we have the curious 
case of the upper tusks of the Bahirusa regularly 
assuming during the prime of life a structure which 
apparently renders them fitted only for defence ; 



Kig, 66. Skull of the liabiruHa J’ig (from Wallace's ‘ Malay Archipelago'). 


whilst in the European boar the lower tusks assume in 
a less degree and only during old age nearly the same 
form, and then serve in like manner solely for 
defence, 

^ See Mr. Wallace’s interest- Malay Archipelago/ 1869, vol. i, 
ing account of this animal, * The p. 435« 
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In the vmrt-hog {PJiacochoerus mfMopicus^ fig. 67) 
the tusks in the upper ^aw of the male curye upwards 
during the prime of life, and from being pointed seryr 
as formidable weapons. The tui ■ in the lower jaw 
are sharper than those in the upper, but from their 
shortness it seems hardly possible that they can be 
used as weapons of attack. They must, however, 
greatly strengthen tho^ne in the upper jpw, from being 



ground so as to fit closely againwt their bases. Neither 
the upper nor the lower tusks appear to have been 
specially modified to act as guards, though no doubt 
they are to a certain extent used for this purpose. 
But the wart-hog is not destitute of other special 
means of protection, for it has, on each side of the face, 
beneath the eyes, a rather stiff, yet flexible, cartilagin- 
ous, oblong pad (fig. 67), which projects two or three 


794 t the descent of man. Past H 

inches outwards ; and it appeared to Mr. Bartlett and 
myself, when viewing the living animal, that these 
pads, when struck from beneath by the tusks of an 
opponent, would be turned upwards, and would thus 
admirably protect the somewhat prominent eyes. I 
may add, on the authority of Mr. Bartlett, that these 
boars when fighting stand directly face to face. 

, Lastly, the African river-hog {Potomochoerus penicil- 
latus) has a hard cartilaginous knob on each side of the 
face beneath the eyes, which answers to the flexible 
pad of the wart-hog ; it has also two bony prominences 
on the upper jaw above the nostrils. A boar of this 
species in the Zoological Gardens recently broke into 
the cage of the wart-hog. They fought all night long, 
and were found in the morning much exhausted, but 
not seriously wounded. It is a significant fact, as 
shewing the purposes of the above- described projections 
and excrescences, that these were covered with blood, 
and were scored and abraded in an extraordinary 
manner. 

^ Although the males of so many members of the pig 
family are provided with weapons, and as we have just 
seen with means of defence, these weapons seem to 
have .been acquired within a rather late geological 
period. Dr. Forsyth Major specifies several miocene 
species, in none of which do the tusks appear to 
have been largely developed in the males ; and Prof. 
Eutimeyer was formerly struck with this same fact. 

The mane of the lion forms a good defence against 
the attacks of rival lions, the one danger to which he is 
liable; for the males, as Sir A. Smith informs me, 
engage in terrible battles, and a young lion dares not 
‘ Atti della Soc. Italiana di Sc. Nat.’ 1873, vol. xv. fasc. iv. 
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approach an old one. In 1857 a tiger at Bromwich 
broke into the cage of a !ion and a fearful scene ensued : 
‘‘ the lion’s mane saved his neck and head from being 
‘much injured, but the tiger u last succeeded in 
ripping up his belly, and in a few minutes he was 
‘‘ dead.” The bread luiT round the throat and chin 
of the Canadian lynx (^Felis canadeirsis) is much longer 
in the male than in the female ; but whether it serves 
as a defence I do not know. Male seals are well 
known to fight desperately together, and the males of 
certain kinds (Otaria juhataY^ have great manes, 
whilst the females have small ones or none. The 
male baboon of the Cape of Grood Hope {Gynocephalus 
porearius) has a much longer mane and larger canine 
teeth than the female ; and the mane probably serves 
as a protection, for, on asking the keepers in the 
Zoological Gardens, without giving them any clue to 
my object, whether any of the monkeys especially 
attacked each other by the nape of the neck, I was 
answered that this was not the case, except with the 
above baboon. In the Hamadryas baboon, Ehrenberg^ 
compares the mane of the adult male to that of a 
young lion, whilst in the young of both sexes and in 
the female the mane is almost absent. 

It appeared to me probable that the immense woolly 
mane of the male American Idson, which reaches 
almost to the ground, and is much more developed in 
the males than in the females, served as a protection 

‘The Timca,’ Nov. 10th, 109. Mr. J. A. Allen, in the 

1857. In re^^ard to the Canada paper alx)ve quoted (p. 75), 
lynx, pee Audubon and Bach- duubts whether the hair, which 
man, ‘Quadrupeds of North is longer on the nock in the 
America,’ 1846, p. 139. male than in the female, de- 

** Dr. Murie, on Otaria, serves to be called a mane. 

‘Froc. Zoolog, Soc.’ 1869, p. 
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to them in their terrible battles ; but an experienced 
hunter told Judge Caton that he had never observed 
anything which favoured this belief. The stallion has 
a thicker and fuller mQ,ne than the mare ; and I have 
made particular inquiries of two great trainers and 
breeders, who have had charge of many entire horses, 
and am assured that they invariably endeavour to 
‘‘ seize one another by the neck.” It does not, how- 
ever, follow from the foregoing statements, that when 
the hair on the neck serves as a defence, that it was 
originally developed for this purpose, though this is 
probable in some cases, as in that of the lion. I am 
informed by Mr. McNeill that the long hairs on the 
throat of the stag {Cervus serve as a great 

protection to him when hunted, for the dogs generally 
endeavour to seize him by the throat; but it is not 
probable that these hairs were specially developed for 
this purpose; otherwise th^ young and the females 
would have been equally protected. 

, Choice in Fairing ly either Sex of Quadrupeds , — 
Before describing in the next chapter, the differences 
between the sexes in voice, odours emitted, and orna- 
ments, it will be convenient here to consider whether 
the sexes exert any choice in their unions. Does the 
female prefer any particular male, either before or 
after the males may have fought together for supremacy; 
or does the male, when not a polygamist, select any 
particular female? The general impression amongst 
breeders seems to be that the male accepts any female ; 
and this owing to his eagerness, is, in most cases, 
probably the truth. Whether the female as a general 
rule indifferently accepts any male is much more 
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doubtful. In the fourteenth chapter, on^ Birds, a 
cdnsiderable body of direct and indirect evidence was 
advanced, shewing that the female selects her partner ; 
and it would be a strange anomaly ‘f female quadru- 
peds, which stand higher in the scale and have higher 
mental powers, did not generally, or at least often, 
exert some choice. The female could in most cases 
pscape, if wooed by a male that did not please or 
excite her ; and when pursued by several males, as 
commonly occurs, she would often have the opportu- 
nity, whilst they were fighting together, of escaping 
with some one male, or at least of temporarily pairing 
with him. This latter contingency has often been 
observed in Scotland with, female red-deer, as I am 
informed by Sir Philip Egerton and others.'*^* 

It is scarcely possible that much should be known 
about female quadrupeds in a state of nature making 
any choice in their marriage unions. The following 
curious details on the courtship of one of the eared 
seals {Gallorhinus ursinus) are given on the authority 
of Capt. Bryant, who had ample opportunities for 
observation. He says, “ Many of the females on their^ 
‘‘ arrival at the island where they breed appear desirous 
“of returning to some particular male, and frequently 
“ climb the outlying rocks to overlook the rookeries, 
“calling out and listening as if for a familiar voice. 
“ Then changing to another place they do the same 

Mr. Boner, in his excellent “ trophy after trophy.” Ex- 

description of the habits of the actly the same thing occurs 

red-deer in Germany (‘ Forest with seals, see Mr. J. A. Allen, 
Creatures,* 1861, p. 81) says, ibid. p. 100. 

“while the stag is defending his ^ Mr. J, A. Allen in ‘Bull, 

“rights against one intruder, Mus. Comp. Zoolog. ot Cani- 

“ another invades the sanctuary bridge, United States,* vol. li* 

** of his harem, and carries off No. 1, p. 99. 
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“ again .... As soon as a female reaches the shore, 
“ the nearest male goes down to meet her, making 
meanwhile a noise like the clucking of a hen to her 
“ chickens. He bows to her and coaxes her until he 
gets between her and the water so that she cannot 
escape him. Then his manner changes, and with a 
harsh growl he drives her to a place in his harem. 
“ This continues until the lower row of harems is 
“nearly full. Then the males higher up select the 
“ time when their more fortunate neighbours are off 
“ their guard to steal their wives. This they do by 
“ taking them in their mouths and lifting them over 
“ the heads of the other females, and carefully placing 
“ them in their own harem, carrying them as cats do 
“ their kittens. Those still higher up pursue the same 
“ method until the whole space is occupied. Frequently 
“ a struggle ensues between two males for the posses- 
“ sion of the same female, and both seizing her at once 
“ pull her in two or terribly lacerate her with their 
“teeth. When the space is all filled, the old male 
“ walks around complacently reviewing his family, 
“ scolding those who crowd or disturb the others, and 
“ fiercely driving ofi* all intruders. This surveillance 
“ always keeps him actively occupied.’^ 

As so little is known about the courtship of animals 
in a state of nature, I have endeavoured to discover 
how far our domesticated quadrupeds evince any 
choice in their unions. Dogs ofifer the best oppor- 
tunity for observation, as they are carefully attended 
to and well understood. Many breeders have expressed 
a strong opinion on this head. Thus, Mr. Mayhew 
remarks, “ The females are able to bestow their 
“affections; and tender recollections are as potent 
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oyer them as they are known to be in other cases, 
‘'where higher animals are concerned. Bitches are 
“not always prudent in their loves, but are apt to 
“ fling themselves away on curs C' low degree. If 
“ reared with a companion of vulgar appearance, there 
“ often springs up between the pair a devotion which 
“no time can afterwards subdue. The passion, for 
“ such it really is, becomes of a more than romantic 
“ endurance.” Mr. Mayhew, who attended chiefly to 
the smaller breeds, is convinced that the females are 
strongly attracted by males of a large size.*® The 
well-known veterinary Blaine states*^ that his own 
female pug became so attached to a spaniel, and a 
female setter to a cur, that in neither case would they 
pair with a dog of their own breed until several weeks 
had elapsed. Two similar and trustworthy accounts 
have been given me in regard to a female retriever 
and a spaniel, both of which became enamoured with 
terrier-dogs. 

Mr. Guppies informs me that he can personally 
vouch for the accuracy of the following more remark y 
able case, in which a valuable and wonderfully- 
intelligent female terrier loved a retriever belonging 
to a neighbour to such a degree, that she had often 
to be dragged away from him. After their permanent 
separation, although repeatedly showing milk in her 
teats, she would never acknowledge the courtship of 
any other dog, and to the regret of her owner never 
bore puppies. Mr. Guppies also states, that in 18G8, 
a female deerhound in his kennel thrice produced 

“ ‘ Dogs : their Management,* Quoted by Alex. Walker 

by E. Mayhew, M.U.0.V.S.,2iid ‘On Intermarriage,’ 1838, p. 
edit. 1864, pp. 187-192. 276 ; see also p. 244. 
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puppies, and on each occasion shewed a marked 
preference for one of the largest and handsomest, bnt 
not the most eager, of four deerhounds living with her, 
all in the prime of life. Mr. Guppies has observed 
that the female generally favours a dog whom she has 
associated with and knows ; her shyness and timidity 
at first incline her against a strange dog. The male, 
on the contrary, seems rather inclined towards strange 
females. It appears to be rare when the male refuses 
any particular female, but Mr. Wright, of Yeldersley 
House, a great breeder of dogs, informs me that he 
has known some instances ; he cites the case of one of 
his own deerhounds, who would not take any notice of 
a particular female mastiff, so that another deerhound 
had to be employed. It would be superfluous to give, 
as I could, other instances, and I will only add that 
Mr. Barr, who has carefully bred many bloodhounds, 
states that in almost every instance particular indi- 
viduals of opposite sexes shew a decided preference 
for each other. Finally, Mr. Guppies, after attending 
I to this subject for another year, has written to me, “ I 
have had full confirmation of my former statement, 
that dogs in breeding form decided preferences for 
“each other, being often influenced by size, bright 
“ colour, and individual characters, as well as by the 
“ degree of their previous familiarity.’* 

In regard to horses, Mr. Blenkiron, the greatest 
breeder, of race-horses in the world, informs me that 
stallions are so frequently capricious in their choice, 
rejecting one mare and without any apparent cause 
taking to another, that various artifices have to be 
habitually used. The famous Monarque, for instance, 
would never consciously look at the d^m of Gladiateur, 
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and a trick kad to ke practised.- We can partly see 
the reason why valnahle race-horee:j»tallions, which are 
in such demand as to be exhausted, should be so 
particular in their choice. Mr. Ble kiron has nefer 
known a mare reject a horse ; but this has occurred in 
Mr. Wright’s stable, so that the mare had to be 
cheated. Prosper Lucas quotes various statements 
from French authorities, and remarks, “On voit des 

etalons qui s’^prennent d’une jument, et negligent 
‘•toutes les autres.” He gives, on the authority of 
Baelen, similar facts in regard to bulls; and Mr. H, 
Keeks assures me that a famous short-horn bull 
belonging to his father “invariably refused to be 
“ matched with a black cow.” Hoffberg, in describing 
the domesticated reindeer of Lapland says, “ Foeminse 
“ majores et fortiores mares prae caeteris admittunt, ad 
“eos confugiunt, k junioribus agitatse, qui hos in 
“fugam conjiciunt.” A clergyman, who has bred 
many pigs, asserts that sows often reject one boar and 
immediately accept another. 

From these facts there can be no doubt that, with 
most of our domesticated quadrupeds, strong individual 
antipathies and preferences are frequently exhibited, 
and much more commonly by the female than by the 
male. This being the case, it is improbable that the 
unions of quadrupeds in a state of nature should be 
left to mere chance. It is much more probable that 
the females are allured or excited by particular males, 
who possess certain characters in a higher degree than 
other males; but what these characters are, we can 
seldom or never discover with certainty. 

^ * Traits de rH4r4d. Nat.’ " ‘ Amcenitates Acad.’ vol. iv. 
tom. ii. 1860, p. 296.^ 1788, p. 160. 

3f 
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CHAPTEE XVIIL 

Secondary Sexual Characters of Mammals— 
continued. 

Voice — Remarkable sexual peculiarities in seals — Odour — Develop- 
ment of the hair — Colour of the hair and skin — ^Anomalous 
case of the female being more ornamented than the male — 
Colour and ornaments due to sexual selection — Colour acquired 
for the sake of protection — Colour, though common to both 
sexes, often due to sexual selection — On the disappearance of 
spots and stripes in adult quadrupeds — On the colours and 
ornaments of the Quadrumana — Summary, 

Quadrupeds use their voices for various purposes, as a 
signal of danger, as a call from one member of a troop 
to another, or from the mother to her lost offspring, 
or from the latter for protection to their mother; 
^but such uses need not here be considered. We are 
concerned only with the difference between the voices 
of the sexes, for instance between that of the lion and 
lioness, or of the bull and cow. Almost all male 
animals use their voices much more during the 
rutting-season than at any other time; and some, as 
the giraffe and porcupine,^ are said to be completely 
mute excepting at this season. As the throats {i.e, the 
larynx and thyroid bodies^) of stags periodically 
become enlarged at the beginning of the breeding- 
season, it might be thought that their powerful voices 

^ Owen, ‘Anatomy of Verte- *Ibid. p. 695. 

brates,’ vol. iii. p. 585. 
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must be somehow of high importance to them; but 
this is very doubtful. From information given to me 
by two experienced observers, Mr. McNeill and Sir P. 
Egorton, it seems that young stags t. ider three years 
old do not roar or bellow ; and that the old ones begin 
bellowing at the commencement oi the breeding-season, 
at first only occasionally and moderately, whilst they 
restlessly wander about in search of the females. 
Their battles are prefaced by loud and prolonged 
bellowing, but during the actual conflict they are 
silent. Animals of all kinds which habitually use 
their voices utter various noises under any strong 
emotion, as when enraged and preparing to fight ; but 
this may merely be the result of nervous excitement, 
which leads to the spasmodic contraction of almost all 
the muscles of the body, as when a man grinds his 
teeth and clenches his fists in rage or agony. No 
doubt stags challenge each other to mortal combat by 
bellowing ; but those with the more powerful voices, 
unless at the same time the stronger, better-armed, 
and more courageous, would not gain any advantage i 
over their rivals. 

It is possible that the roaring of the lion may be 
of some service to him by striking terror into his 
adversary ; for when enraged he likewise erects his 
mane and thus instinctively tries to make himself 
appear as terrible as possible. But it can hardly be 
supposed that the bellowing of the stag, even if it be 
of service to him in this way, can have been important 
enough to have led to the periodical enlargement of 
the throat. Some writers suggest that the bellowing 
serves as a call to the female ; but the experienced 
observers above (juoted inform me that female deer do 
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not search for the male, though the males search 
eagerly for the females, as indeed might be expected 
from what we know of the habits of other male 
quadrupeds. The voice of the female, on the other 
hand, quickly brings to her one or more stags,® as is 
well known to the hunters who in wild countries 
imitate her cry. If we could believe that the male 
had the power to excite or allure the female by his 
voice, the periodical enlargement of his vocal organs 
would be intelligible on the principle of sexual selec- 
tion, together with inheritance limited to the same 
sex and season ; but we have no evidence in favour of 
this view. As the case stands, the loud voice of the 
stag during the breeding-season does not seem to be of 
any special service to him, either during his courtship 
or battles, or in any other way. but may we not 
believe that the frequent use of the voice, under the 
strong excitement of love, jealousy, and rage, continued 
during many generations, may at last have produced 
an inherited effect on the vocal organs of the stag, as 
twell as of other male animals? This appears to me, 
in our present state of knowledge, the most probable 
view. 

The voice of the adult male gorilla is tremendous, 
and he is furnished with a laryngeal sack,* as is the 
adult male orang.^ The gibbons rank " among the 
noisiest of monkeys, and the Sumatra species {Eylo- 
bates syndactylus) is also furnished with an air sack; 
but Mr. Blyth, who has had opportunities for observa- 
tion, does not believe that the male is noisier than the 

® See, for mstanoe, Major W. reindeer. 

Boss King (‘ The Sportsman in * Owen, ^ Anatomy of Verte- 
Canada,* 1866, pp. 63, 131) on brates,* voL iii. p. 600* 
the habits of the moose and wild 
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female. Hence, these latter monkeys proV^.bly use 
their voices as a mutual call ; and this is certainly the 
case with some quadrupeds, for instance the beaver.® 
Anolher gibbon, the JET. agilis, is remarkable, from 
having the power of giving a complete and correct 
octave of musical notes,® which we may reasonably 
suspect serves as a sexual charm ; but I shall have to 
recur to this subject in the next chapter. The vocal 
organs of the American Mycetes caraya are one-third 
larger in the male than in the female, and are wonder- 
fully powerful. These monkeys in warm weather 
make the forests resound at morning and evening with 
their overwhelming voices. The males begin the 
dreadful concert, and often continue it during many 
hours, the females sometimes joining in with their 
less powerful voices. An excellent observer, Kengger,^ 
could not perceive that they were excited to begin by 
any special cause ; he thinks that, like many birds, 
they delight in their own music, and try to excel each 
other. Whether most of the foregoing monkeys have 
acquired their powerful voices in order to beat theiii 
rivals and charm the females — or whether the vocal 
organs have been strengthened and enlarged through 
the inherited effects of long-continued use without any 
particular good being thus gained — will not pretend 
to say ; burthe former view, at least in the case of the 
Hylobates agiliSy seems the most probable. 

I may here mention two very curious sexual pecu- 
liarities occurring in seals, because they have been 

“Mr. Green, in ‘Journal of Mamm. Animal^ 1841, p. 431. 
Linn. Soc.* voL x. Zoology, 1869, ’ ‘ IsJaturgeschichte der Sauge- 

n. 362. thiere yon Paraguay,* 1830, sa. 

“ 0. L. Martin, ‘ General Intro- 15, 21. 
ductbn to the Nat Hist of 
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supposed by some writers to affect the Toice. The 
nose of the male sea-elephant {Mmrorhinus probos- 
ddeus) becomes greatly elongated during the breeding- 
season, and can then be erected. In this state it is 
sometimes a foot in length. The female is not thus 
provided at any period of life. The male makes a 
wild, hoarse, gurgling noise, which is audible at a 
great distance and is believed to be strengthened by 
the proboscis ; the voice of the female being different. 
Lesson compares the erection of the proboscis, with 
the swelling of the wattles of male gallinaceous birds 
whilst courting the females. In another allied kind of 
seal, the bladder-nose (Gystophora cristata), the head is 
covered by a great hood or bladder. This is supported 
by the septum of the nose, which is produced far 
backwards and rises into an internal crest seven inches 
in height. The hood is clothed with short hair, and is 
muscular ; it can be inflated until it more than equals 
the whole head in size! The males when rutting, 
fight furiously on the ice, and their roaring “ is said to 
“be sometimes so loud as to be heard four miles off.” 
When attacked they likewise roar or bellow; and 
whenever irritated the bladder is inflated and quivers. 
Some naturalists believe that the voice is thus 
strengthened, but various other uses have been 
assigned to this extraordinary structure. Mr. E. 
Brown thinks that it serves as a protection against 
accidents of all kinds ; but this is not probable, for, as 
I am assured by Mr. Lament who killed 600 of these 
animals, the hood is rudimentary in the females, and it 
is not developed in the males during youth.® 

the sea-elephant, see an Glass. Hist. Nat.’ tom. xiii. p. 
article by Lesson, in *Dict. 418. For the Gystophora, or 
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Odour , — With some animals, as with the notorious 
skunk of America, the overwhelming odour which they 
emit appears to serve exclusively as a defence With 
shrew-mice (Sorex) both sexes possess abdominal scent- 
glands, and there can be little doubt, irom the rejection 
of their bodies by birds and beasts of prey, that the 
odour is protective ; nevertheless, the glands become 
enlarged in the males during the breeding-season. In 
many other quadrupeds the glands are of the same 
size in both sexes,® but their uses are not known. In 
other species the glands are confined to the males, or 
are more developed than in the females ; and they 
almost always become more active during the rutting- 
season. At this period the glands on the sides of the 
face of the male elephant enlarge, and emit a secretion 
having a strong musky odour. The males, and rarely 
the females, of many kinds of bats have glands and 
protrudk*ble sacks situated in various parts ; and it is 
believed that these are odoriferous. 

The rank effluvium of the male goat is well known, 
and that of certain male deer is wonderfully strong 
and persistent. On the banks of the Plata I perceived 
the air tainted with the odour of the male Cervus 
campestris, at half a mile to leeward of a herd ; and a 

Stemmatopus, see Dr. Dekay, American Beaver,’ 1^68, p. 300. 
* Annals of Lyceum of i^at. BalJas (‘ {S})ic. Zooioij;.’ fasc. viii. 
Hist. New York,’ vol. i. 1824, 1779, p. 23) has well discussed 

}). 94. Pennant has also col- the odoriferous glands of niam- 
lected information from the mals. Owen (‘Anat. of Verte- 
sealers on this animal. The brates,* vol. iii. p. 634) also 
fullest account is given by Mr. gives an account of those glands, 
Brown, in ‘ Proc. Zoolog. Boc.’ including those of the elephant, 
1868, p. 435. and (p. 763) those of shrew-mice. 

•As with the castoreum of the On Bats, Mr. Dobson in ‘ Proc. 
beaver, see Mr. L. Morgan’s Zoolog. Soc.’ 1873, p. 241. 
most interesting work, * The 
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silk handkerchief, in which I carried home a skin, 
though often used and washed, retained, when first 
unfolded, traces of the odour for one year and seven 
months. This animal does not emit its strong odour 
until more than a year old, and if castrated whilst 
young never emits it.^® Besides the general odour, 
permeating the whole body of certain ruminants (for 
instance. Bos moscJiatus) in the hreeding-season, many 
deer, antelopes, sheep, and goats possess odoriferous 
glands in various situations, more especially on their 
faces. The so-called tear-sacks, or suborhital pits, come 
under this head. These glands secrete a semi-fluid 
fetid matter which is sometimes so copious as to stain 
the whole face, as I have myself seen in an antelope. 
They are ‘‘ usually larger in the male than in the 
“ female, and their development is checked by castra- 
tion.”^^ According to Desmarest they are altogether 
absent in the female of Antilope suhgutturosa. Hence, 
there can be no doubt that they stand in close relation 
with the reproductive functions. They are also some- 
times present, and sometimes absent, in nearly allied 
forms. In the adult male musk-deer (Moschus moschi- 
ferns), a naked space round the tail is bedewed with an 
odoriferous fluid, whilst in the adult female, and in the 
male until two years old, this space is covered with 
hair and is not odoriferous. The proper musk-sack of 
this deer is from its position necessarily confined to the 
male, and forms an additional scent-organ. It is a 

Rengger, ‘ Naturgeschichte also Dr. Murie’s observations 
d<'r 8augethiere von Paraguay,* on these glands in the ‘ Proo. 
18:^>0, 8. 355. This observer also Zoolog. Soc.’ 1870, p. 340. 
gives some curious particulars in Desmarest, On the Antilope 
regard to the odour. svhguUwrt^sa, * Mamutalogie,* 

Owen, ‘ Anatomy of Verte- 1820, p. 465. 
brates,* voL iiL p. 632. See 
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singular fact that the matter secreted by th*3 latter 
gland, does not, according to Pallaf, change in consis- 
tence, or increase in quantity, during the rutting- 
season; nevertheless this naturalist admits that its 
presence is in some way connected with the act of 
reproduction. He gives, however, only a conjectural 
and unsatisfactory explanation of its use.^^ 

In most cases, when only the male emits a strong 
odour during the breeding-season, it probably serves 
to excite or allure the female. We must not judge on 
this head by our own taste, for it is well known that 
rats are enticed by certain essential oils, and cats by 
valerian, substances far from agreeable to us; and that 
dogs, though they will not eat carrion, sniflf and roll on 
it. From the reasons given when discussing the voice 
of the stag, we may reject the idea that the odour 
serves to bring the females from a distance to the 
males. Active and long-continued use cannot here 
have come into play, as in the case of the vocal organs. 
The odour emitted must be of considerable importance 
to the male, inasmuch as largo and complex glands,! 
furnished with muscles for everting the sack, and for 
closing or opening the orifice, have in some cases been 
developed. The development of these organs is in- 
telligible through sexual selection, if the most 
odoriferous males are the most successful in winning 
the females, and in leaving offspring to inherit their 
gradually perfected glands an& odours. 

Development of the Hair . — We have seen that male 
quadrupeds often have the hair on their necks and 

“ Pallas, ‘Spicllegia Zoolog.* lins, ‘Diet, Class. d’Kist. Nat.* 
f^c. xiiL 1799| p. 24 ; Desmou- tom. iii. p. 586. 
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shoulders much more developed than the females ; and 
many additional instances could be given. This some- 
times serves as a defence to the male during his 
battles ; but whether the hair in most cases has been 
specially developed for this purpose, is very doubtful. 
We may feel almost certain that this is not the case, 
when only a thin and narrow crest runs along the 
back ; for a crest of this kind would afford scarcely any 
protection, and the ridge of the back is not a place 
likely to be injured ; nevertheless such crests are 
sometimes confined to the males, or are much more 
developed in them than in the females. Two antelopes, 
the Tragelaphus scriptus'^^ (see fig. 70, p. 324) and 
Portax pieta may be given as instances. When stags, 
and the males of the wild goat, are enraged or terrified, 
these crests stand erect but it cannot be supposed 
that they have been developed merely for the sake of 
exciting fear in their enemies. One of the above-named 
antelopes, the Portax pieta, has a large well-defined 
brush of black hair on the throat, and this is much 
larger in the male than in the female. In the Am-- 
motragvs tragelaphm of North Africa, a member of the 
sheep-family, the fore-legs are almost concealed by an 
extraordinary growth of hair, which depends from the 
neck and upper halves of the legs ; but Mr. Bartlett 
does not believe that this mantle is of the least use to 
the male, in whom it is much more developed than in 
the female. 

Male quadrupeds of many kinds differ from the 

^ Dr. Gray, * Gleanings from * Transact. Ottawa Acad, Nat. 

the Menagerie at Knowsley,* pi. Sciences,* 1868, pp. 36, 40 ; 

28. Blyth, ‘Land and Water,’ on 

Judge Caton on the Wapiti, Capra mgagrus, 1867, p. 37. 
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females in haying more hair, or hair of a iiderent 
character, on certain of th^ir faces. Thus the 

bull alone has curled hair on the forehead.^® In three 
closely-allied sub-genera of the goa^ family, only the 
males possess beards, sometimes of large size ; in two 
other sub-genera both sexes have a beard, but it dis- 
appears in some of the domestic breeds of the common 
goat ; and neither sex of the Hemitragus has a beard. 
In the ibex the beard is not developed during the 
summer, and it so small at other times that it may 
be called rudimentary.^® With some monkeys the 
beard is confined to the male, as in the orang ; or is 
much larger in the male than in the female, as in the 
Myeetes earaya and Pithecia satanas (fig. 68). So it 
is with the whiskers of some species of ilacaous,^^ and, 
as we have seen, with the manes of some species of 
baboons. But with most kinds of monkeys the various 
tufts of hair about the face and head are alike in both 
sexes. 

The males of various members of the ox family 
(Bovidse), and of certain antelopes, are furnished with 
a dewlap, or great fold of skin on the neck, which is 
much less developed in the female. 

Now, what must we conclude with respect to such 
sexual differences as these ? No one will pretend that 
the beards of certain male goats, or the dewlap of the 
bull, or the crests of hair along the backs of certain 
male antelopes, are of any use to them in their ordinary 
habits. It is possible that the immense beard of the 

^ ‘ Hunter’s Essays and Ob- part iii. 1862, p. 144. 
servations,' edited by Owen, Render, ' Saugethiere,’ &c. 

1861, vol. i. p. 236. s. 14 ; Desmarest, ‘ Mamma- 

See Dr. Ghay’s ‘ Cat. of logic,* p. 86l 
Mammalia in British Museum/ 
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male Pithecia, and the large beard of the male orang, 
may protect their throats when fighting; for the 
keepers in the Zoological Gardens inform me that 
many monkeys attack each other by the throat ; but 
it is not probable that the beard has been developed 
for a distinct purpose from that served by the whiskers, 

^ C 


Fig. 68. Pitbecia aatanas, male (from Brehm). 

moustache, and other tufts of hair on the face ; and no 
one will suppose that these are useful as a protection. 
Must we attribute all these appendages of hair or skin 
to mere purposeless variability in the male ? It cannot 
be denied that this is possible ; for in many domesti- 
cated quadrupeds, certain characters, apparently not 
derived through reversion from any wild parent form, 




Chap. ZVIIL MAMMALS— DEVELOPMENT OF HAIB. 813 

are confined to the males, or ar^ more developed in 
them than in the females — for instance, the hump on 
the male zebu-cattle of India, the tail of fat^tailed 
rams, the arched outline of the forehead in the males 
of several breeds of sheep, and, lastly, the mane, the 
long hairs on the hind legs, and the dewlap of the 
male of the Berbura goat.^® The mane, which occurs 
only in the rams of an African breed of sheep, is a 
true secondary sexual character, for, as I hear from 
Mr. Winwood Eeade, it is not developed if the animal 
be castrated. Although we ought to be extremely 
cautious, as shewn in my work on ^Variation under 
Domestication,’ in concluding that any character, even 
with animals kept by semi-civilised people, has not 
been subjected to selection by man, and thus aug- 
mented, yet in the cases just specified this is 
improbable ; more especially as the characters are 
confined mo the males, or are more strongly developed 
in them than in the females. If it were positively 
known that the above African ram is a descendant of 
the same primitive stock as the other breeds of sheep,^ 
and if the Berbura male-goat with his mane, dewlap, 
etc., is descended from the same stock as other goats, 
then, assuming that selection has not been applied to 
these characters, they must be due to simple variability, 
together with sexually-limited inheritance. 

Hence it appears reasonable to extend this same view 
to all analogous cases with animals in a state of nature. 
Nevertheless I cannot persuade myself that it generally 

See the chapters on these tice of selection hj semi-civilised 
several animals in vol 1. of my people. For the Berbura eoat, 
‘Variation of Animals under see Dr. Gray, * Catalogue/ ibid. 
Domestication ; ’ also vol. ii. p. p. 167. 

73 ; filso chap. xx. on the prac- 
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holds good, as in the45ase of the extraordinary develop- 
ment of hair on the throat and fore-legs of the male 
Ammotragus, or in that of the immense beard of the 
male Pithecia. Such study as I have been able to give 
to nature makes me believe that parts or organs which 
are highly developed, were acquired at some period for 
a special purpose. With those antelopes in which the 
adult male is more strongly-coloured than the female, 
and with those monkeys in which the hair on the face 
is elegantly arranged and coloured in a diversified 
manner, it seems probable that the crests and tufts of 
hair were gained as ornaments ; and this I know is the 
opinion of some naturalists. If this be correct, there 
can be little doubt that they were gained or at least 
modified through sexual selection; but how far the 
same view may be extended to oiner mammals is 
doubtful. 

Colour of the Hair and of the Nalced Sldn. — I will 
first give briefly all the cases known to me of male 
quadrupeds difi’ering in colour from the females* With 
Marsupials, as I am informed by Mr. Gould, the sexes 
rarely differ in this respect ; but the great red kangaroo 
offers a striking exception, delicate blue being the 
‘‘ prevailing tint in those parts of the female which in 
‘‘the male are red.”^® In the Didelphis opossum of 
Cayenne the female is said to be a little more red than 
the male. Of the Eodents, Dr. Gray remarks : “ African 
“ squirrels, especially those found in the tropical 
“ regions, have the fur much brighter and more vivid 
“ at some seasons of the year than at others, and the 

Osphranter n^fm^ Gould, vol. ii. On the Didelphis, Des- 
‘ Mammals of Australia,’ 1863, marest, ‘ Mammalogie,’ p» 256. 
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fur of the male is generally brighter than th^'t of the 
“female.''*® Dr. Gray informs me that he specified 
the African squirrels, because, from fcheir unusually 
bright colours, they best exhibit thi^^- difference. The 
female of the Mm minutus of Eussia is of a paler and 
dirtier tint than the male. In a large number of bats 
the fur of the male is lighter than in the female.*^ Mr. 
Dobson also remarks, with respect to these animals: 
“Differences, depending partly or entirely on the 
“ possession by the male of fur of a much more brilliant 
“ hue, or distinguished by different markings or by the 
“greater length of certain portions, are met only, to 
“ any appreciable extent, in the frugivoroue bats in 
“ which the sense of sight is well-developed." This 
last remark deserves attention, as bearing on the 
question whether bright colours are serviceable to 
male animals from being ornamental. In one genus of 
sloths, it is now established, as Dr. Gray states, “ that 
the males are ornamented differently from the 
“ females — that is to say, that they have a patch of 
‘'soft short hair between the shoulders, which is^ 
“ generally of a more or less orange colour, and rn one 
species pure white. The females, on the c6ntrary, 
“ are destitute of this mark." 

The terrestrial Carnivora and Insectivora rarely 
exhibit sexual differences of any kind, including colour. 
The ocelot (Felis pardalis), however, is exceptional, for 
the colours of the female, compared with those of the 

^ ‘ Annals and Mag. of Nat. bridge, United States,’ 1869, p. 
Hist.’ Nov. 1867, p. 325. On 207. Mr. liobson on sexual 
the Mm minutus, Desmarest, characters the Ohiroptera, 

‘ Mammalogie,* p. 304. ‘ Proc. Zoofcg. Soc.’ 1873, p. 

^ J. A. Allen, in ‘ Bulletin of 241. Dr. Qray on Sloths, ibidt 
Mug. Comp. Zoolog, of Cam- 1871, p. 43fe. 
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male, are moins apparentes, le fauve, 6tant plus terne, 
‘‘ le blanc moins pur, les raies ayant moins de largeur 
‘‘ et les taches moins de diametre/^^^ The sexes of the 
allied Felis mitis also differ, but in a less degree ; the 
general hues of the female being rather paler than in 
the male, with the spots less black. The marine 
Carnivora or seals, on the other hand, sometimes differ 
considerably in colour, and they present, as we have 
already seen, other remarkable sexual differences. Thus 
the male of the Otaria nigrescem of the southern 
hemisphere is of a rich brown shade above ; whilst the 
female, who acquires her adult tints earlier in life than 
the male, is dark-grey above, the young of both sexes 
being of a deep chocolate colour. The male of the 
northern Phoca groenlandica is tawny grey, with a 
curious saddle-shaped dark mark ^n the back; the 
female is much smaller, and has a very different 
appearance, being “ dull white or yellowish straw- 
“ colour, with a tawny hue on the back ; ” the young 
at ’£rst are pure white, and can hardly be dis- 

tiiNuished among the icy hummocks and snow, their 
‘‘coloV thus acting as a protection.”^® 
With^Euminants sexual differences of colour occur 
more coihxnonly than in any other order, A difference 
of this kind is general in the Strepsicerene antelopes ; 
thus the liiale nilghau {Portax pieta) is bluish-grey 
and much i^arker than the female, with the square 
white patch on the throat, the white marks on the 
fetlocks, and tjie black spots on the ears all much more 

** Desmarest, * Mammalogie,’ Mr. R. Brown on the F. groen- 
1820, p. 220. On Fdis Mitis, Icmdica, ibid. 1868, p. 417. See 
Rengger, ibid. b. 19^. also on the colours of seals, Des- 

^ Dr. Murie on the Otaria, marest, ibid. pp. 243, 249, 

‘ pjroc. Zool. Soc.* 1869, p. 108, 
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distinct. We have seen that in this species the crests 
and tufts of hair are likewise more developed in the 
male than in the hornless female. I am informed by 
Mr. Blyth that the male, without shedding his hair, 
periodically becomes darker duriug the breeding- 
season. Young males cannot be distinguished from 
young females until about twelve months old ; and it 
the male is emasculated before this period, he never, 
according to the same authority, changes colour. The 
importance of this latter fact, as evidence that the 
colouring of the Portax is of sexual origin, becomes 
obvious, when we hear that neither the red summer- 
coat nor the blue winter-coat of the Virginian deer is 
at all affected by emasculation. With most or all of 
the highly-ornamented species of Tragelaphus the 
males are darker than the hornless females, and their 
crests of hair are more fully developed. In the male 
of that magnificent antelope, the Derbyan eland, the 
body is redder, the whole neck much blacker, and the 
white band which separates these colours broader 
than in the female. In the Cape eland, also, the male 
is slightly darker than the female.'^^ * 

In the Indian black-buck (A. hezoartica), which 
belongs to another tribe of antelopes, the male is very 
dark, almost black; whilst the bornless female is 
fawn-coloured. We meet in this species, as Mr. Blyth 
informs me, with an exactly similar series of facts, as 

** Judge Caton, in ‘Trans. a splendid drawing of the 
Ottawa Acad, of Nat. Sciences,’ derhianus : wee the text on 
1868, p. 4. Tragelaphus. For the Capo 

“ Dr. Gray, ‘ Cat. of Mamm. eland (Oreas canna\ see Andrew 
in Brit, Mus.* part iii. 1852. Smith, ‘Zoology of S. Africa,* 
pp. 134-142; also Dr. Gray, pi. 41 and 42, There are also 
‘ Gleanings from the Menagerie many of these Antelopes in the 
of Knowsley, in which there is Zoological Gardens. 

3 a 
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in the Portax picta^ namely, in the male periodically 
changing colour during the breeding-season, in the 
effects of emasculation on this change, and in the 
young of both sexes being indistinguishable from each 
other. Jn the Antilope niger the male is black, the 
female, as well as the young of both sexes, being 
brown; in A. dng-dng the male is much brighter 
coloured than the hornless female, and his chest and 
belly are blacker ; in the male A, caamxiy the marks 
and lines which occur on various parts of the body are 
black, instead of brown as in the female; in the 
brindled gnu {A, gorgon) “ the colours of the male are 

nearly the same as those of the female, only deeper 
“and of a brighter hue.”^® Other analogous cases 
could be added. 

The Banteng bull {Bos sondaicus) of the Malayan 
Archipelago is almost black, with white legs and 
buttocks ; the cow is of a bright dun, as are the young 
males until about the age of three years, when they 
rapidly change colour. The emasculated bull reverts 

the colour of the female. The female Kemas goat 
is paler, and both it and the female Capra mgagrus are 
said to be more uniformly tinted than their males. 
Deer rarely present any sexual differences in colour. 
Judge Caton, however, informs me that in the males of 
the wapiti deer {Cervus canadensis) the neck, belly, 
and legs are mtich darker than in the female; but 
during the winter the darker tints gradually fade away 

* Oa the see Prob. 1866, vol. ii. p. 627. For the 

Zool. Soo.’ 1850, p, 133. WI8i A* sing-sing t dray, *Gat. B. 
respect to ka iiUied si^ecies,‘m Mus.’i). 100. Desmarest, ‘ Slam** 
which there is. aid equal sexual malogie,* p. 468, on the A. 
difference ill colour, see Sir S. caama, Andrew, Smith, ‘ Zoo- 
Baker, ‘ The Albert Nyanza/ tOgy of S. Africa^* on the Gnu. 
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and disappear. I may here meixtion that Juc^e Caton 
has in his park three races of;+he Virginian deer, 
which differ slightly in colour, but the differences are 
almost exclusively confined to tb ' blue winter or 
breeding coat ; so that this case may be compared with 
those given in a previous chapter of closely-allied or 
representative species of birds, which differ from each 
other only in their breeding plumage.^^ The females 
of Gervus paliidosm of S. America, as well as the young 
of both sexes, do not possess the black stripes on the 
nose and the blackish-brown line on the breast, which 
are characteristic of the adult males.*® Lastly, as I 
am informed by Mr. Blyth, the- mature male of the 
beautifully coloured and spotted axis deer is con- 
siderably darker than the female; and this hue the 
castrated male never acquires. 

The last Order which we need consider is that of the 
Primates. The male of the Lemur macaco is generally 
coal-black, whilst the female is brown.** Of the 
Quadrumana of the New World, the females and 
young of Mycetes caraya are greyish-yellow and like* 
each other ; in the second year the young male be- 
comes reddish-brown ; in the third, black, excepting 
the stomach, which, however, becomes quite black in 
the fourth or fifth year. There is also a strongly- 

^ ‘ Ottawa Academy of Sci- Ou the Cervus j^aludosus, Reng- 
ences,’ May 21, 1868, pp. 3. 6, ger, ibid. s. 345, 

** S, Muller, on the Banteng, ® Sclater, * Proc. Zool. Soc.' 

* Zoog. Indischen Archipel.* 1866, p. i. The same fact has 
1839-1844, tab. 35; see also also l^n fully ascertained by 
Raffles, as quoted by Mr. Blyth, MM. Pollen and van Dam. See, 
in * Land and Water,’ 1867, p. also, Dr. Gray in ‘ Annals and 
476. On Goats, Dr. Gray, Mag, of Nat, Hist.* May 1871, p. 
‘Cat. Brit. Mus,* p. 146; D^ 340, 
marest, ‘ Mammalogie,* p* 482, 
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marked difference in colour between the sexes of 
Mycetes semculus and Cehus ca^pucmm ; the young of 
the former, and I believe of the latter species, re- 
sembling the females. With Pitheeia leucoeephala the 
young likewise resemble the females, which are 
brownish-black above and light rusty -red beneath, the 
adult males being black. The ruff of hair round the 
face of Ateles marginatm is tinted yellow in the male 
and white in the female. Turning to the Old World, 
the males of Hylohates hoolock are always black, with 
the exception of a white band over the brows; the 
females vary from whity-brown to a dark tint mixed 
with black, but ara never wholly black.^° In the 
beautiful Cercopiihecus diana, the head of the adult 
male is of an intense black, whilst that of the female is 
dark grey ; in the former the fur between the thighs 
is of an elegant fawn-colour, in the latter it is paler. 
In the beautiful and curious moustache monkey 
(Cercopithecus cephus) the only difference between the 
sexes is that the tail of the male is chesnut and that 
#»f the female grey ; but Mr. Bartlett informs me that 
all the hues become more pronounced in the male 
when a^ult, whilst in the female they remain as they 
were duVing youth. According to the coloured figures 
given by Solomon Muller, the male of Semnopithecm 
chrysomelas is nearly black, the female being pale 
brown. In the Cercopithecus cynosurus and griseo- 
viridis one part of the body, which is confined to the 
male sex, is of the most brilliant blue or green, and 

On Mycetes, Rengger, ibid. Blyth, * Land and Water/ ,1867, 
8, 14 ; and Brehm, ‘ Illustrirtes p. 135. On the Semnopithecus, 
Thierleben,’ B. i. s. 96, ip7. 8. Muller, ‘Zoog. Indischen 
On Ateles Desinfi^rest, ‘ Mam- Archipol.’ tab. x. 
malogie/ p. 75. 0^ Hylobates, 
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contrasts strikingly with the naked skin on the hinder 
part of the body, which is yivid red. 

Lastly, in the baboon family, the adult male of 
Cynocephalm hamadryas differs from the female not 
only by his immense mane, but slightly in the colour 



Fig. 68. Head of male Mandrill (from Geryais, • Hist. Nat. des ammif^res *), 

of the hair and of the naked callosities. In the drill 
(C. leiusophaetis) the females and young are much paler- 
coloured, with less green, than the adult males. No 
other member in the whole class of mammals is 
coloured in so extraordinaqr a manner as the adult 
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male mandrill (0. mormon^ The face at this age 
becomes of a fine bine, with the ridge and tip of the 
nose of the most brilliant red. According to some 
authors, the face is also marked with whitish stripes, 
and is shaded in parts with black, but the colours 
appear to be variable. On the forehead there is a 
crest of hair, and on the chin a yellow beard. 
**Tontes les parties siiperienres de leurs cuisses et le 
grand espace nn de leurs fosses sont egalement 
color^s du rouge le plus vif, avec un pielange de bleu 
^'qui ne manque reellement pas d’elegance.”®^ When 
the animal is excited all the naked parts become much 
more vividly tinted. Several authors have used the 
strongest expressions in describing these resplendent 
colours, which they compare with those of the most 
brilliant birds. Another remarkable peculiarity is 
that when the great canine teeth are fully developed, 
immense protuberances of bone are formed on each 
cheek, which are deeply furrowed longitudinally, and 
the naked skin over them is brilliantly-coloured, as 
j#ist described. (Fig. 69.) In the adult females and 
in the young of both sexes these protuberances are 
scarcely perceptible; and the naked parts are much 
less bright coloured, the face being almost black, 
tinged with blue. In the adult female, Jiowever, the 
nose at certain regular intervals of time becomes tinted 
with red. \ 

\ 

\ 

In all the cases hitherto given the male is more 

Gervais, ‘Hist. Nat des ‘Mammalogie,’ p. 70. Qeofiroy 
Mammi%es,* 1854, p. 108, St-Hilaire and F, Cuvier, * Hist 
Figures are given of the skull Nat. des, Mamm.* 1824, tom. jL 
of the male. Also Dissmares^'^ 
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strongly o\ brighter oolonred. than the fe^^ale, and 
differs from the young of both- sexes. Sut as witli 
some few birds it is the female which is brighter 
coloured than the male, so with the Ehesus monkey 
{Macacus rhesm)^ the female has a large surface of 
naked skin round the tail, of a brilliant carmine red, 
which, as I was assured by tlie keepers in the Zoo- 
logical Gardens, periodically becomes even yet more 
vivid, and her face also is pale red. On the other 
hand, in the adult male and in the young of both sexes 
(as I saw in the Gardens), neither the naked skin at 
the posterior end of the body, nor the face, shew a 
trace of red. It appears, however, from some published 
accounts, that the male does occasionally, or during 
certain seasons, exhibit some traces of the red. 
Although he is thus less ornamented than the female, 
yet in the larger size of his body larger canine teeth, 
more developed whiskers, more prominent superciliary 
ridges, he follows the common rule of the male ex- 
celling the female. 

• 

I have now given all the cases known to me of a 
difference in colour between the sexes of mammals. 
Some of these may be the result of variations confined 
to one sex and transmitted to the same sex, without 
any good being gained, and therefore without the aid 
of selection. We have instances of this | with our 
domesticated animals, as in the males of certain cats 
being rusty-red, whilst the females are tortoise-shell 
coloured. Analogous cases occur in nature : Mr. 
Bartlett has seen many black varieties of the jaguar, 
leopard, vulpine phalanger, and wombat; and he is 
certain that all, or nearly" all these animals, were 
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males. On the other hand, with wolves, foxes, and 
apparently American squirrels, both sexes are occa- 
sionally born black. Hence it is quite possible that 
with some mammals a difference in colour between the 
sexes, especially when this is congenital, may simply 
be the result, without the aid of selection, of the 
occurrence of one or more variations, which from the 
first were sexually limited in their transmission. 
Nevertheless it is improbable that the diversified, 
vivid, and contrasted colours of certain quadrupeds, 
for instance, of the above monkeys and antelopes, can 
thus be accounted for. We should bear in mind that 
these colours do not appear in the male at birth, but 
only at or near maturity; and that unlike ordinary 
variations, they are lost if the male be emasculated. 
It is on the whole probable that the strongly-marked 
colours and other ornamental characters of male 
quadrupeds are beneficial to them in their rivalry 
with other males, and have consequently been acquired 
thiTOUgh sexual selection. This view is strengthened 
by the differences in colour between the sexes occur- 
ring ^almost exclusively, as may be collected from the 
previo'iis details, in those groups and sub-groups of 
mammals which present other and strongly-marked 
second*.i^y sexual characters ; these being likewise due 
to sexual selection. 

Quadrupeds manifestly take notice of colour. Sir S. 
Baker repeatedly observed that the African elephant 
and rhinoceros attacked white or grey horses with 
special fury. I have elsewhere shewn that half- 
wild horses apparently prefer to pair with those of the 

^ * The Vaiiation of Animals and Plants under DomesticatioiL* 
1868, voL ii, pp. 102, 103. 
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same colour, and that herds of faPow-deer of different 
colours, though living together, have long kept 
distinct. It is a more significant fact that a female 
zebra would not admit the addresses of a male ass until 
he was painted so as to resemble a zebra, and then, as 
John Hunter remarks, she recei^^ed him very readily. 

In this curious fact, we have instinct excited by mere 
“ colour, which had so strong an efloct as to get the 
“ better of everything else. But the male did not 
“ require this, the female being an animal some- 
“ what similar to himself, was sufficient to rouse 

him.” 

In an earlier chapter we have seen that the mental 
powers of the higher animals do not differ in kind, though 
greatly in degree, from the corresponding powers of 
man, especially of the lower and barbarous races ; and 
it would appear that even their taste for the beautiful 
is not widely different from that of the Quadrumana. 
As the negro of Africa raises the flesh on his face into 
parallel ridges “or cicatrices, high above the natural 
“ surface, which unsightly deformities are considered# 
“ great personal attractions ; ” — as negroes and 
savages in many parts of the world paint their faces 
with red, blue, white, or black bars, — so the male 
mandrill of Africa appears to have acquired his deeply- 
furrowed and gaudily-coloured face from having been 
thus rendered attractive to the female. No doubt 
it is to us a most grotesque notion that the posterior 
end of the body should be coloured for the sake of 
ornament even more brilliantly than the face ; but this 

" ‘Essays and Observations ** Sir S. Baker, ‘The Nile 
by J. Hunter,* edited by Owen, Tributaries of Abyssinia,’ 18d7. 
IB 61 , voL L p. 194 . 
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is not more strange than that the tails of many birds 
should be especially decorated. 

With mammals we do not at present possess any 
evidence that the males take pains to display their 
charms before the female; and the elaborate manner 
in which this is performed by male birds and other 
animals is the strongest argument in favour of the 
belief that the females admire, or are excited by, the 
ornaments and colours displayed before them. There 
is, however, a striking parallelism between mammals 
and birds in all their secondary sexual characters, 
namely in their weapons for fighting with rival males, 
in their ornamental appendages, and in their colours. 
In both classes, when the male differs from the female, 
the young of both sexes almost always resemble each 
other, and in a large majority of cases resemble the 
adult female. In both classes the male assumes the 
characters proper to his sex shortly before the age of 
reproduction ; and if emasculated at an early period, 
loses them. In both classes the change of colour is 
^sometimes seasonal, and the tints of the naked parts 
sometimes become more vivid during the act of court- 
ship. In both classes the male is almost always more 
vividly or strongly coloured than the female, and is 
ornamented with larger crests of hair or feathers, or 
other such appendages. In a few exceptional cases the 
female in both classes is more highly ornamented than 
the maltN With many mammals, and at least in the 
case of on^ bird, the male is more odoriferous than the 

<V 

female. In both classes the voice of the male is more 
powerful than that of the female. Considering this 
parallelism, there can be little doubt that the same 
cftuse, whatever it may be, has acted on mammals and 
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birds; and the result, as far as ornamental characters 
are concerned, may be attributed, as it appears to me, 
to the long-continued preference of the individuals of 
one sex for certain individuals of the opposite sex, 
combined with their success in leaving a larger number 
of offspring to inherit their superor attractions. 

Equal transmission of ornamental eharaeteys to loth 
sexes , — With many birds, ornaments, which analogy 
leads us to believe were primarily acquired by the 
males, have been transmitted equally, or almost equally, 
to both sexes ; and we may now enquire how far this 
view applies to mammals. With a considerable number 
of species, especially of the smaller t*nds, both sexes 
have been coloured, independently of sexual selection, 
for the sake of protection ; but not, as far as I can 
judge, in so many cases, nor in so striking a manner, 
as in most of the lower classes. Audubon remarks 
that he often mistook the musk-rat, whilst sitting on 
the banks of a muddy stream, for a clod of earth, so 
complete was the resemblance. The hare on her form 
is a familiar instance of concealment through colour ; 
yet this principle partly fails in a closely-allied species, 
the rabbit, for when running to its burrow, it is made 
conspicuous to the sportsman, and no doubt to all 
beasts of prey, by its upturned white tail. No one 
doubts that the quadrupeds inhabiting snow-clad regions 
have been rendered white to protect them from their 
enemies, or to favour their stealing on their prey. In 
regions where snow never lies for long, a white coat 
would be injurious ; consequently, species of this colour 

" Fther mbethieuSf Audubon and Bachman, * The Quadrupe^l 
of N. America/ 1846, p. 
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are extremely rare in the hotter parts of the world. 
It deserves notice that many quadrupeds inhabiting 
moderately cold regions, although they do not assume 
a white winter dress, become paler during this season ; 
and this apparently is the direct result of the conditions 
to which they have long been exposed. Pallas^® states 
that in Siberia a change of this nature occurs with the 
wolf, two species of Mustek, the domestic horse, the 
Equus hemionus, the domestic cow, two species of 
antelopes, the musk-deer, the roe, elk, and reindeer. 
The roe, for instance, has a red summer and a greyish- 
white winter coat ; and the latter may perhaps serve 
as a protection to the animal whilst wandering through 
the leafless thickets, sprinkled with snow and hoar- 
frost. If the above-named auimals were gradually to 
extend their range into regions perpetually covered 
with snow, their pale winter-coats would probably be 
rendered through natural selection, whiter and whiter, 
until they became as white as snow. 

Mr. Keeks has given me a curious instance of an 
animal profiting by being peculiarly coloured. He 
raised from fifty to sixty white and brown piebald 
rabbits in a large walled orchard ; and he had at the 
same time some similarly coloured cats in his house. 
Such cats, as I have often noticed, are very conspicuous 
during day ; but as they used to lie in watch during 
the dusk at the mouths of the burrows, the rabbits 
apparently did not distinguish them from their parti- 
coloured brethren. The result was that, within 
eighteen months, every one of these parti-coloured 

** ‘Novas specien Quadnipe- is the Capreolus sibiricm mb- 
dum e (rlirium ordine,’ 1778, p. ecaudatm of Pallas. 

7. What I have called the roe 
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rabbits was destroyed; and there was evidence that 
this was effected by the cats. Colour seems to be 
advantageous to another animal, the skunk, in a 
manner of which we have had many instances in other 
classes. No animal will voluntarily attack one of these 
creatures on account of the dreadful odour which it 
emits when irritated ; but during the dusk it would 
not easily be recognised and might be attacked by a 
beast of prey. Hence it is, as Mr. Belt believes, that 
the skunk is provided with a great white bushy tail, 
which serves as a conspicuous warning. 

Although we must admit that many quadrupeds 
have received their present tints either as a protection, 
or as an aid in procuring prey, yet with a host of 
species, the colours are far too conspicuous and too 
singularly arranged to allow us to suppose that they 
serve for these purposes. We may take as an illustra- 
tion certain antelopes ; when we see the square white 
patch on the throat, the white marks on the fetlocks, 
and the round black spots on the ears, all more distinct 
in the male of the Portax picta, than in the female ; — 
when we see that the colours are more vivid, that the 
narrow white lines on the flank and the broad white 
bar on the shoulder are more distinct in the male Oreas 
derhyanm than in the female ; — when we see a similar 
dijBFerence between the sexes of the curiously-ornamented 
Tragelaphus scriptus (fig. 70), — we cannot believe that 
dififerences of this kind are of any service to either sex 
in their daily habits of life. It seems a much more 
probable conclusion that the%ariou3 marks were first 
acquired by the males and their colours intensified 
through sexual selection, and then partially transferred 
‘The Naturaliat in Nicaragua,’ p. 249. 
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to the females. If this yiew be admitted, there can be 
little doubt that the equally singular colours and marks 
of many other antelopes, though common to both sexes, 
have been gained and transmitted in a like manner. 
Both sexes, for instance, of the koodoo (Strepsiceros 
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kudu) (fig. 64) have llirrow white vertical lines on 
their hind flanks, and an elegant tegular white mark 
on their foreheads. Both sexes in the genns Damalis 
we very oddly coloured ; in D. pygarga the back and 
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neck are purplish-red, shadiug on the flanks into 
black ; and these colours^ are abruptly separated from 
the white belly and froni’ a large wnite space on the 
buttocks ; the head is still more oddly coloured, a large 
oblong white mask, nairowly-edged with black, covers 
the face up to the eyes (fig. 71) ; there are three white 



Fig. 71. pygarga, male (from the Knownley Menagerie). 


stripes on the forehead, and the ears are marked with 
white. The fawns of this species are of a uniform 
pale yellowish-brown. In Damalis albifrons the colour- 
ing of the head differs from that in the last species in 
a single white stripe replacing the three stripes, and 
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in the ears being almost wholly white.®® After having 
studied to the best of my ability the sexual differences 
of animals belonging to all classes, I cannot avoid 
the conclusion that the curiously-arranged colours of 
many antelopes, though common to both sexes, are 
the result of sexual selection primarily applied to the 
male. 

The same conclusion may perhaps be extended to 
the tiger, one of the most beautiful animals in the 
world, the sexes of which cannot be distinguished by 
colour, even by the dealers in wild beasts. Mr. 
Wallace believes®® that the striped coat of the tiger ‘‘ so 
“ assimilates with the vertical stems of the bamboo, as 
to assist greatly in concealing him from his approach- 
ing prey.” But this view does not appear to me 
satisfactory. We have some slighii evidence that his 
beauty may be due to sexual selection, for in two species 
of Felis the analogous marks and colours are rather 
brighter in the male than in the female. The zebra is 
conspicuously striped, and stripes cannot afford any 
^protection on the open plains of South Africa. Bur- 
chelP® in describing a herd says, “ their sleek ribs 
‘‘ glistened in the sun, and the brightness and regularity 
of their striped coats presented a picture of extraordi- 
“ nary beauty, in which probably they are not surpassed 
“by any other quadruped.” But as throughout the 
whole group of the Equidse the sexes are identical in 
colour, we have here no evidence of sexual selection. 
ITevertheless he who attributes the white and dark 

“ Bee the fine plates in A. ‘ Westminster Review, ^July 

Smith’s * Zoology of S. Africa,’ 1, 1867, p. 6. 
and Br. Gray’s ‘ Gleanings from ‘ Travels in South Africa,' 

the Menagerie of Knowsley.* 1824, voL ii. p, 31&. 
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rertical stripes on the flanks of rarions antelopes to 
this process, will probably extend the same view to the 
Eoyal Tiger and beautiful Zebra. 

We have seen in a former chapter "hat when young 
animals belonging to any class follow nearly the same 
habits of life as their parents, and yet are coloured in a 
different manner, it may be inferred that they have 
retained the colouring of some ancient and extinct 
progenitor. In the family of pigs, and in the tapirs, 
the young are marked with longitudinal stripes, and 
thus differ from all the existing adult species in these 
two groups. With many kinds of deer the young are 
marked with elegant white spots, of which their parents 
exhibit not a trace. A graduated series can be followed 
from the axis deer, both sexes of which at all ages and 
during all seasons are beautifully spotted (the male 
being rather more strongly coloured than the female), 
to species in which neither the old nor the young are 
spotted. I will specify some of the steps in this series. 
The Mantchurian deer {Cervm Tmntchwricus) is spotted 
during the whole year, but, as I have seen in thei 
Zoological Gardens, the spots are much plainer during 
the summer, when the general colour of the coat is 
lighter, than during the winter, when the' general 
colour is darker and the horns are fully developed. 
In the hog-deer {Hyelaphus the spots are 

extremely conspicuous during the summer when the 
coat is reddish-brown, but quite disappear during the 
winter when the coat is brown In both these species 

Dr. Gray, ‘ Gleanings from it is more brightly spotted with 
the Menagerie of Knowsley,* p. white than the common hog- 
64. Mr. Blyth, in speaking deer, at the season when it re- 
(‘ Land and Water,’ 1869, p. 42) nows its horna 
of the hog-deer of Ceylon, says „ 
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the young are spotted. In the Virginian deer the 
young are likewise spotted, and about five per cent, of 
the adult animals living in Judge Caton’s park, as I 
am informed by him, temporarily exhibit at the period 
when the red summer coat is being replaced by the 
bluish winter coat, a row of spots on each flank, which 
are always the same in number, though very variable 
in distinctness. From this condition there is but a 
very small step to the complete absence of spots in the 
adults at all seasons ; and, lastly, to their absence at 
all ages and seasons, as occurs with certain species. 
From the existence of this perfect series, and more 
especially from the fawns of so many species being 
spotted, we may conclude that the now living members 
of the deer family are the descendants of some ancient 
species which, like the axis deer, was spotted at all 
ages and seasons. A still more ancient progenitor 
probably somewhat resembled the Ilyomoschus aquati- 
cm — for this animal is spotted, and the hornless males 
have large exserted canine teeth, of which some few true 
ndeer still retain rudiments. Hyomoschus, also, ofifers 
one of those interesting cases of a form linking together 
two groups, for it is intermediate in certain osteo- 
logical characters between the pachyderms and ru- 
minants, which were formerly thought to be quite 
distinct.*^ 

A curious difficulty here arises. If we admit that 
coloured spots and stripes wore first acquired as orna- 
ments, how comes it that so many existing deer, the 
descendants of an aboriginally spotted animal, and all 
the species of pigs and tapirs, the descendants of an 

** Falconer and Cautley, Falcc oner’s ‘Pal. Memoirs,* vol 
‘ Proc. Gleolog. Soc.’ 1843 ; and i. p, 196. 
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aboriginally striped animal, have lost in adult 

state their former ornan^/^nts ? I ^j^nnot satisfactorily 
answer this question. We may feel almost sure that 
tbo spots and stripes disappeared af near maturity 
in the progenitors of our existing species, so that they 
were still retained by the young ; and, owing to the 
law of inheritance at corresponding ages, were trans- 
mitted to the young of all succeeding generations. It 
may have been a great advantage to the lion and 
puma, from the open nature of their usual haunts, to 
have lost their stripes, and to have been thus rendered 
less conspicuous to their prey ; and if the successive 
variations, by which this end was gained, occurred 
rather late in life, the young would have retained their 
stripes, as is now the case. As to deer, pigs, and 
tapirs, Fritz Muller has suggested to me that these 
animals, by the removal of their spots or stripes 
through natural Bcloction, would have been less easily 
seen by their enemies ; and that they would have 
especially requir^ this protection, as soon as the 
carnivora increased in size and number during the 
tertiary periods. This may be the true explanation, 
but it is rather strange that the young should not 
have been thus protected, and still more so that the 
adults of some species should have retained their spots, 
either partially or completely, during part of the year. 
We know that, when the domestic ass varies and 
becomes reddish-brown, grey, or black, the stripes on 
the shoulders and even on the spine frequently dis- 
appes,r, though we cannot explain the cause. Very 
few horses, except dun-coloured kinds, have stripes on 
any part of their bodies, yet we have good reason to* 
believe that the aboriginal horse was stri^d on the 
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legs and spine, and probably on the shoulders.*® Hence 
the disappearance of the spots and stripes in our adult 
existing deer, pigs, and tapirs, may be due to a change 
in the general colour of their coats ; but whether this 
change was effected through sexual or natural selection, 
or was due to the direct action of the conditions of life, 



Fig. 72. Head of Somnopithecus mblcundus. This and the following figureg (ft-om 
Prof. Gtervais) are given to shew the odd arrangement and development of the 
hair on the head. 

or to some other unknown cause, it is impossible to 

decide. An observation made by Mr. Sclater well 

illustrates our ignorance of the laws which regulate 

the appearance and disappearance of stripes ; the 

" ‘The Variation of Animals and Plants under Domeatica- 
tdon,’ 1866, vqI. i. pp. 61-64, 
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species of Asinue which inhabit ihe Asiatic continent 
are destitute of stripea, not h&?ij^.g even the cross 
shoulder-stripe, whilst those which inhabit Africa are 
conspicuously striped, Vith the pa* ial exception of 
A, tsemopuSy which has only the cross shoulder-stripe 
and generally some faint bars on the legs; and this 
species inhabits the almost intermediate region of 
Upper Egypt and Abyssinia.^^ 

Qmdrimana. — Before we conclude, it will be well 
to add a few remarks on the ornaments of monkeys. 
In most of the species the sexes resemble ea(ih other in 
colour, but in some, as we have seen, the males differ 
from the females, especially in the colour of the naked 
parts of the skin, in the development of the beard, 
whiskers, and mane. Many species are coloured either 
in so extraordinary or so beautiful a manner, and are 
furnished with such curious and elegant crests of hair, 
that we can hardly avoid looking at these characters 
as having been gained for the sake of ornament. The 
accompanying figures (figs. 72 to 7fi) serve to shew the^ 
arrangement of the hair on the face and head in several 
species. It is scarcely conceivable that these crests of 
hair, and the strongly contrasted cc lours of the fur 
and skin, can be the result of mere variability without 
the aid of selection ; and it is inconceivable that they 
can be of use in any ordinary way to these animals. 
If so, they have probably been gained through sexual 
selection, though transmitted equally, or almost 
equally, to both sexes. With many of the Quadru- 
mana, we have additional evidence of the action of 

^ ‘Proc. ZooL Soc.’ 1862, p. * Ann. d. Landw/ Bd. xliii s. 
I6A See, also, Dr. Hartmaim, 222. 



838 


THE DESCENT OF MAN. 


pabt n. 


sexual selection in the greater size and strength of the 
males, and in the greater development of their canine 
teeth, in comparison with the females. 

A few instances will suffice of the strange manner in 


Fig. 73. Head of Seoinopithccus aiiuatus. 


Fig. 74. Head of Cebus capucinus 






“*6. Head of A teles marglnatus. 


Fig. 76. Head of Cebus vellerosus. 


which both sexes of some species are coloured, and of 
the beatixty of others. The face of the Cercojritheeus 
petauristd (fig, 77) is black, the whiskers and beard 
being whi te, with a defined, round, white spot on the 
nose, coveri^fi ^ith short white hair, which gives to 
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black beard, and a large naked spot on the forehead of 
a bluish-white colour. The face of Maeacus lasiotus is 
dirty flesh-coloured, with a defined red spot on each 
cheek. The appearance of Cereooebus mthiops is gro- 
tesque, with its black face, white whiskers and collar, 
chestnut head, and a large naked white spot over each 
eyelid. In very many species, the beard, whiskers, 
and crests of hair round the face are of a different 
colour from the rest of the head, and when different, 
are always of a lighter tint,^® being often pure white, 
sometimes bright yellow, or reddish. The whole face 
of the South American Brachywrus ealvus is of a glow- 
“ ing scarlet hue ; ” but this colour does not appear 
until the animal is nearly mature/® The naked skin 
of the face differs wonderfully in colour in the various 
species. It is often brown or flesh-cjlour, with parts 
perfectly white, and often as black as that of the most 
sooty negro. In the Brachynrus the scarlet tint is 
brighter than that of the moat blushing Caucasian 
damsel. It is sometimes more distinctly orange than 
ip. any Mongolian, and in several species it is blue, 
passing into violet or grey. In all the species known 
to Mr. Bartlett, in which the adults of both sexes have 
^ strongly-coloured faces, the colours are dull or absent 
during early youth. This likewise holds good with 
th^ mandril and Bhesus, in which the face and the 
post^i^rior parts of the body are brilliantly coloured in 
ope alone. In these latter cases we have reason to 
believe , that the colours were acquired through sexual 

" T ob8^rved this fact in the Mammif feres,’ tom. i. 1824. . 
Zoological (gardens ; and many Bates, ‘ The Naturalist on 

Oftses may be seen in the coloured the Amazons,’ 1863, vol. iL p. 
plates in O^offrpy St.-Hilaire 310. 
and F. Ouvler,^« ftigt. Nat. des 
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selection ; and we are natnrally led to extend the same 
view to the foregoing species, though both sexes when 
adult have their faces coloured in the same manner. 
Although many kinds of monkeys are far from 
beautiful according to our taste, oi^her species are 
universally admired for their elegant appearance and 
bright colours. The Semnopitheovs nemssusy though 
peculiarly coloured, is described as extremely pretty ; 
the orange-tinted face is surrounded by long whiskers 
of glossy whiteness, with a line of chestnut-red over 
the eyebrows ; the fur on the back is of a delicate 
grey, with a square patch on the loins, the tail and 
the fore-arms being of a pure white ; a gorget of 
chestnut surmounts the chest ; the thighs are black, 
with the legs chestnut-red. I will mention only two 
other monkeys for their beauty ; and I have selected 
those as presenting slight sexual differences in colour, 
which rer:ders it in some degree probable that both 
sexes owe their elegant appearance to sexual selection. 
In the moustache- monkey {Cercopithecus cephus) the 
general colour of the fur is mottled- greenish with thq 
throat white ; in the male the end of the tail is chest- 
nut, but the face is the most ornamented part, the 
skin being chiefly bluish-grey, shading into a blackish 
tint beneath the eyes, with the upper lip of a delicate 
blue, clothed on the lower edge with a thin hlopi 
moustache; the whiskers are orange-coloured, With 
the upper part black, forming a band which extends 
backwards to the ears, the latter being clothed/ with 
whitish hairs. In the Zoological Society’s Gamens 1 
have often overheard visitors admiring the bnauty ol 
another monkey, deservedly called Cereopithems diana 
(fig. 78) j the general colour of the fur is jgrey ; the 
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chest and inner surface of the forelegs are white ; a 
large triangular defined space on the hinder part of 
the back is rich chestnut ; in the male the inner sides 



Fig. 78, OorcAplth«cni diAia (from Brobm). 


of the \ thighs and the abdomen are delicate fawn- 
coloured\^ and the top of the head is black ; the face 
and ears 'are intensely black, contrasting finely with a 
white trai^sTerse crest oter the eyebrows and a long 



Chap. XVUI. , MAMMALS— StJMMARlT. 843 

white peaked beard, of which the basal portion is 
black.^^ ; ^ 

In these and many other mohk^ys, the beauty and 
singular arrangement of their colours and still more 
the diversified and elegant arrangement of the crests 
and tufts of hair on their heads, force the conviction 
on my mind that these characters have been acquired 
through sexual selection exclusively as ornaments. 

Summary . — The law of battle for the possession of 
the female appears to prevail throughout the whole 
great class of mammals. Most naturalists will admit 
that the greater size, strength, courage, and pugnacity 
of the male, his special weapons of offence, as well as 
his special means of defence, have been acquired or 
modified through that form of selection which I have 
called sexual. This does not depend on any superiority 
in the general struggle for life, but on certain individ- 
uals of one sex, generally the male, being successful in 
conquering other males, and leaving a larger number 
of offspring to inherit their superiority than do then 
less successful males. 

There is another and more peaceful kind of contest, 
in which the males endeavour to excite or allure '^he 
females by various charms. This is probably carried/' 
on in some cases by the powerful odours emitted 1^;^ 
the males during the breeding-season ; the odorife^us 
glands having been acquired through sexual selection. 
Whether the same view can be extended to the voice is 
doubtful, for the vocal organs of the males mum have. 

I have seen most of the nemxm is taken from Mr. W. 
above monkeys in the Zoolo- 0. Maitin*8 ‘Kay Hist, of 
gical Society’s Gardens The Mammalia,’ 1841, m 460; see 
description of the Stmnoj^ihecm also pp. 476, 623. j 



844 


THE DESCENT OP MAN. 


Past II. 


been strengthened by use during maturity, under the 
powerful excitements of love, jealousy or rage, and will 
consequently have been transmitted to the same sex. 
Various crests, tufts, and mantles of hair, which are 
either confined to the male, or are more developed in 
this sex than in the female, seem in most cases to be 
merely ornamental, though they sometimes serve as a 
defence against rival males. There is even reason to 
suspect that the branching horns of stags, and the 
elegant horns of certain antelopes, though properly 
serving as weapons of offence or defence, have been 
partly modified for ornament. 

When the male differs in colour from the female, ho 
generally exhibits darker and more strongly-contrasted 
tints. We do not in this class meet with the splendid 
red, blue, yellow, and green tints, so common with male 
birds and many other animals. The naked parts, 
however, of certain Quadrumana must be excepted ; 
for such parts, often oddly situated, are brilliantly 
coloured in some species. The colours of the male in 
^ther cases may be due to simple variation, without the 
aid of selection. But when the colours are diversified 
and strongly pronounced, when they are not developed 
until near maturity, and when they are lost after 
emasculation, we can hardly avoid the conclusion that 
they have been acquired through sexual selection for 
thes sake of ornament, and have been transmitted exclu- 
sively, or almost exclusively, to the same sex. When both 
sexes ^re coloured in the same manner, and the colours 
are cofi^^picuous or curiously arranged, without being of 
the least apparent use as a protection, and especially 
when thew are associated with various other ornamental 
appendage^ we are led by analogy to the same con- 
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elusion, namely, that they have been acquired through 
sexual selection, although transmitted to both sexes. 
That conspicuous and diversified colours, whether 
cou fined to the males or common to both sexes, are as 
a general rule associated in the same groups and sub- . 
groups with other secondary sexu d characters serving 
for war or for ornament, will be found to hold good, if 
wo look back to the various cases given in this and the 
last chapter. 

The law of the equal transmission of characters to 
both sexes, as far as colour and other ornaments are 
concerned, has prevailed far more extensively with 
mammals than with birds ; but weapons, such as horns 
and tusks, have often been transmitted either exclu - 
sively or much more perfectly to the males than to the 
females. This is surprising, for, as the males generally 
use their weapons for defence against enemies of all 
kinds, their weapons would have been of service to the 
females. As far as we can see, their absence in this 
sex can be accounted for only by the form of inheritance 
which has prevailed. Finally, with quadrupeds tha 
contest between the individuals of the same sex, 
whether peaceful or bloody, has, with the rarest excep- 
tions, been confined to the males ; so that the latter 
have been modified through sexual selection, far more 
commonly than the females, either for fighting with 
each other or for alluring the opposite sex. 
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Part III. 

SEXUAL SELECTION IN RELATION TO 
MAN, 

AND CONCLUSION. 


CHAPTER XIX 

Seoondakt Sexuaii Ohabaoters oe Man. 

Differences between man arid woman — Causes of such differences 
and of certain characters common to both sexes — Law of 
battle — Differences in mental powers, and voice — On the 
influence of beauty in determining the marriages of mankind — 
Attention paid by savages to ornaments-— Their ideas of beauty 
in woman — ^The tendency to exaggerate eaoh natural peculiarity. 

With mankind the differences between the sexes are 
greater than in most of the Qnadrumana, but not so 
great as in some, for instance, the mandrill. Man on 
an average is considerably taller, heavier, and stronger 
than woman, with sqnarer shoulders and more plainly- 
pronounced muscles. Owing to the relation which 
exists between muscular development and the projec- 
tion ^ the brows, ^ the superciliary ridge is generally 
more marked in man than in woman. His’ body, and 

' Schaaffhkusea, translation in ‘Anthropological Review/ Oct 
1868, pp. 419^20, 427, 
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especially his face, is more hairy, and his voic^ Las a 
different and more powerful tone. Ju certaih races the 
women are said to differ slightly in tint from the men. 
For instance, Schweinfurth, in speaking of a negress 
belonging to the Monhuttoos, who innabit the interior 
of Africa a few degrees north the Equator, says, 
Like all her race, she bad a skin several shades 
lighter then her husband’s, being something of the 
‘‘ colour of half-roasted coffee.” ^ As the women labour 
in the fields and are quite unclothed, it is not likely 
that they differ in colour from the men owing to 
less exposure to the weather. European women are 
perhaps the brighter coloured of the two sexes, as may 
be seen when both have been equally exposed. 

Man is more courageous, pugnacious and energetic 
than woman, and has a more inventive genius. His 
brain is absolutely larger, but whether or not propor- 
tionately to his larger body, has not, I believe, been 
fully ascertained. In woman the face is rounder ; the 
jaws and the base of the skull smaller; the outlines 
of the body rounder, in parts more prominent ; an^ 
her pelvis is broader than in man ; ^ but this latter 
character may perhaps be considered rather as a 
primary than a secondary sexual character. She comes 
to maturity at an earlier age than man. 

As with animals of all classes; so with man, the 
distinctive characters of the male sex are not fully 
developed until he is nearly mature ; and if emasculated 
they never appear. The beard, for instance, is a 

“ ‘.The Heart of Africa,’ pp. 351-366. The comparison 
English TransL 1873, vol. L p. of the form of the skull in men 

and women has been followed 
* Ecker, translation in ‘ An- out with much care hy^^elckev. 
thropological Review,’ Get. 1868, 
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secondary sexual character, and male children are 
beardless, though at an early age they have abundant 
hair on the head. It is probably due to the rather 
late appearance in life of the successive variations 
whereby man has acquired his masculine characters, 
that they are transmitted to the male sex alone. Male 
and female children resemble each other closely, like 
the young of so many other animals in which the adult 
sexes differ widely ; they likewise resemble the mature 
female much more closely than the mature male. The 
female, however, ultimately assumes certain distinctive 
characters, and in the formation of her skull, is said 
to be intermediate between the child and the man.* 
Again, as the young of closely allied though distinct 
species do not differ nearly so much from each other as 
do the adults, so it is with the children of the different 
races of man. Some have even maintained that race- 
differences cannot be detected in the infantile skull.® 
In regard to colour, the new-born negro child is reddish 
nut-brown, which soon becomes slaty-grey ; the black 
ccolour being fully developed within a year in the 
Soudan, but not until three years in Egypt. The eyes 
of the negro are at first blue, and the hair chestnut- 
brown rather than black, being curled only at the ends. 
The children of the Australians immediately after birth 
\^re yellowish-brown, and become dark at a later age. 
Those of the Guaranys of Paraguay are whitish-yellow, 
bit^ they acquire in the course of a few weeks the 
yellowish-brown tint of their parents. Similar obser- 
vation's have been made in other parts of America.* 

* Eck«r and Welcker, ibid. pp. • Schaaflfbausen, * Anthrppo- 
352, 365 ; Vogt, ‘ Lectures on log. Beview,’ ibid, p. 429. 

Man,* Eii§. translat. p. 81, ® Pruner-Bey, on negro infents 
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I haye specified the foregoing difierences between 
the male and female in’ mankind, because they are 
curiously like those of the Quadrumana. With these 
animals the female is mature at an earlier age than the 
male ; at least this is certainly the case in Oebm azarm? 
The males of most species are larger and stronger than 
the females, of which fact the gorilla affords a well- 
known instance. Even in so trifling a character as the 
greater prominence of the superciliary ridge, the 
males of certain monkeys differ from the females,® and 
agree in this respect with mankind. In the goriUa and 
certain other monkeys, the cranium of the adult male 
presents a strongly-marked sagittal crest, which is 
absent in the female ; and Ecker found a trace of 
a similar difference between the two sexes in the 
Australians.® With monkeys when there is any 
difference in the voice, that of the male is the more 
powerful. We have seen that certain male monkeys 
have a well-developed beard, which is quite deficient, 
or much less developed in the female. No instance is 
known of the beard, whiskers, or moustache being^ 
larger in the female than in the male monkey. Even 
in the colour of the beard there is a curious parallelism 
between man and the Quadrumana, for with man when 

as quoted by Vogt, * Lectures on to Anthropology,’ Eng. translat. 
Man/ Eng. translat. 1864, p. 1863, p. 99. 

189 : for further facts on negro Bcngger, ‘ Saugethiere,* &o. 
iniants, as quoted from Winter- 1830, s. 49. 
bottom and Camper, see Law- • As in MaccuMs cynomoh 
rence, ‘ Lectures on Physiology,* (Desmarest, ‘ Mammalogie,’ 

1^822, p. 461. For the 66), and in ffyldbatea o 

mfants of the Cuaranys, see (Geoffrey St-Hilaire am' 

Kengger, * Saugethiere,* &c. s. 3. Cuvier, ‘ Hist, Nat. des M 
See also Godron, ‘ Do I’Esp^e,’ 1824, tom. i. p, 2). 
tom. ii. 1869, p. 263. For the • ‘ Anthropological P 
Australians, Wait*, ‘Introduct. Oct 1868, p. SSo, 
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the beard differs in colour from the hair of the head, as 
is commonly the case, it is, I believe, almost always 
of a lighter tint, being often reddish. I have repeat- 
edly observed this fact in England ; but two gentle- 
men have lately written to me, saying that they form 
an exception to the rule. One of these gentlemen 
accounts for the fact by the wide difference in colour of 
the hair on the paternal and maternal sides of his 
family. Both had been long aware of this peculiarity 
(one of them having often been accused of dyeing his 
beard), and had been thus led to observe other men, 
and were convinced that the exceptions were very rare. 
Dr. Hooker attended to this little point for me in 
Russia, and found no exception to the rule. In Calcutta, 
Mr. J. iScott, of the Botanic Gardens, was so kind as to 
observe the many races of men to be seen there, as well 
as in some other parts of India, namely, two races of 
Sikhim, the Bhoteas, Hindoos, Burmese, and Chinese, 
most of which races have very little hair on the 
face ; and he always found that when there was any 
difference in colour between the hair of the head and 
the beard, the latter was invariably lighter. Now with 
monkeys, as has already been stated, the beard fre- 
quently differs strikingly in colour from the hair of the 
head, and in such cases it is always of a lighter hue, 
being often pure white, sometimes yellow or reddish.^*^ 


Mr. Blyth informs me tliat 
b'' has only seen one instance of 
beard, whiskers, &c., in a 
ey becoming white with 
^e, as is so commonly the 
nth us. This, however, 
d in an aged Macacus^ 
’yuSy kept in conhnement 
noustaohes were ** re- 


‘*markably long and human- 
“like.*’ Altogether* this old 
monkey presented a ludicrous 
resemblance to one of the 
reigning monarchs of Europe, 
after whom he was universally 
nick-named. In certain races of 
man the hair on the head hardly 
ever becomes grey ; thus Mr. D. 
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In regard to the general hairiness of the body, the 
women in all races are less hairj than the men ; and 
in some few Quadrnmana the under side of the body of 
the female is less hairy than that of tL- male.^^ Lastly, 
male monkeys, like men, are bolder and fiercer than 
the females. They lead the troop, and when there is 
danger, come to the front. We thus see bow close is 
the parallelism between the sexual differences of man 
and the Quadrumana. With some few species, how- 
ever, as with certain baboons, the orang and the gorilla, 
there is a considerably greater difference between the 
sexes, as in the size of the canine teeth, in the develop- 
ment and colour of the hair, and especially in the colour 
of the naked parts of the skin, than in mankind. 

All the secondary sexual characters of man are 
highly variable, even within the limits of the same 
race ; and they differ much in the several races. These 
two rules hold good generally throughout the animal 
kingdom. In the excellent observations made on board 
the Novara , the male Australians were found to ex- 
ceed the females by only 65 millim, in height, whilst 
with the Javans the average excess was 218 millim. ; 
so that in this latter race the difference in height be- 
tween the sexes is more than thrice as great as with 
the Australians. Numerous measurements were care- 


Fcrbes has never, as he informs 
me, seen an instance with the 
Aymaras and Quichuas of S. 
America. 

This is the case with the 
females of several species of 
Hylobates, see Geoffroy St.- 
Hiliare and E. Cuvier, ‘Hist. 
dfiB Mamoiu’ tom. k 


also, on E, hr, ‘Penny Cyclo- 
pedia,* vol. ii. pp. 14:9, 150. / 

The results were de duced }j!)y 
Dr. Weisbach from the measi^re- 
ments made by Drs. K. Sch^rzor 
and Schwarz, see ‘Reisg der 
Novara; Anthropolog. /Theil/ 
1867, Bs. 216» 231, 234, 236, 
239, 269. 



852 


THE DESCENT OF MAN. 


Pabt 111 


fully made of the stature, the circumference of the neck 
and chest, the length of the back-bone and of the arms, 
in yarious races; and nearly all these measurements 
shew that the males differ much more from one another 
than do the females. This fact indicates that, as far as 
these characters are concerned, it is the male which has 
been chiefly modified, since the several races diverged 
from their common stock. 

The development of the beard and the hairiness of 
the body differ remarkably in the men of distinct races, 
and even in different tribes or families of the same 
race. We Europeans see this amongst ourselves. In 
the Island of St. Kilda, according to Martin,^® the men 
do not acquire beards until the age of thirty or up- 
wards, and even then the beards a^'e very thin. On the 
Europaeo- Asiatic continent, beards prevail until we pasa 
beyond India ; though with the natives of Ceylon they 
are often absent, as was noticed in ancient times by 
Diodorus.^* Eastward of India beards disappear, as 
with the Siamese, Malays, Kalmucks, Chinese, and 
Japanese; nevertheless the Ainos,^*^ who inhabit th^ 
northernmost islands of the Japan Archipelago, are the 
hairiest men in the world. With negroes the beard is 
scanty or wanting, and they rarely have whiskers ; iii 
both sexes the body is frequently almost destitute ol 
fine down.^® On the other hand, the Papuans of the 

* Voyage to St. Kilda ' (3rd Vogt, ‘ Lectures,’ &c. p. 127 ; 
edit. 1753), p. 37. Waitz, ‘Introduct. to Anthro- 

Sir J.E.Tennent, ‘Ceylon,’ polo^,’ Engl translat. 1863, 
voL ii. 1859, p. 107. vol. i. p. 96. It is remarkable 

Quatrefages, ‘ Bevue des that in the United States (* In- 
Cours Scientific]^eB,’ Aug. 29, vestigations in Military and 
1868, p. 630 ; Vogt, ‘ Lectures Anthropological Statistics oi 
on Man,’ Eng. tran^at. p. 127* American Soldiers,’ 1869, p* 

On the beards of negroes, 569) the pure negroes and their 
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Malay Archipelago, who are nearly as black |g negroes, 
possess well-deyeloped beards.^" In the Pacific Ocean 
the inhabitants of the Fiji Archipelago have large 
bu:by beards, whilst those of the t distant archi- 
pelagoes of Tonga and Samoa are beardless ; but these 
men belong to distinct races. In the Ellice group all 
the inhabitants belong to the same race ; yet on one 
ieland alone, namely Nunemaya, the men have splendid 
beards whilst on the other islands “ they have, as a 
“ rnle, a dozen straggling hairs for a beard/^ 
Throughout the great American continent the men 
may be said to be beardless; but in almost all the 
tribes a few short hairs are apt to appear on the face, 
especially in old age. With the tribes of North 
America, Gatlin estimates ihat eighteen out of twenty 
men are completely destitute by nature of a beard; 
but occasionally there may be seen a man, who has 
neglected to pluck out the hairs at puberty, with a soft 
beard an inch or two in length. The Guaranys of 
Paraguay differ from all the surrounding tribes in 
having a small beard, and even some hair on the body,^ 
but no whiskers.^* I am informed by Mr. D. Forbes, 
who particularly attended to this point, that the Ay- 
maras and Quichuas of the Cordillera are remarkably 
hairless, yet in old age a few straggling hairs occasion- 
ally appear on the chin. The men of these two tribes 


cropfied offspring seem to have 
bodies almost as hairy os Euro- 
peans, 

Wallace, * The Malay Arch.’ 
vol. ii. 1869, p. 178. 

Dr. J. Barnard Davis On 
Oceanic Races, in ‘ Anthropolog. 
Beview,’ April, 1870, pp. 185, 


191. 

** Cfltlin, ‘North Americarl 
Indians,’ 3rd edit. 1842, vq(l. ii, 
p. 227. On the Ouarany^, see 
Azara, ' Voyages dans I’Amdri- 
mie M^rid.’ tom. ii. 1809/ p. 58 ; 
also Renggor, ‘Saiigetl^re von 
Paraguay,’ s, 3, f 
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hare yery little hair on the yarionB parts of the body 
where hair grows abundantly in Europeans, and the 
women haye none on the corresponding parts. The 
hair on the head, howeyer, attains an extraordinary 
length in both sexes, often reaching almost to the 
ground ; and this is likewise the case with some of the 
N. American tribes. In the amount of hair, and in 
the general shape of the body, the sexes of the Ameri- 
can aborigines do not differ so much from each other, 
as in most other races.^° This fact is analogous with 
what occurs with some closely allied monkeys; thus 
the sexes of the chimpanzee are not as different as 
those of the orang or gorilla.^^ 

In the previous chapters we have seen that with 
mammals, birds, fishes, insects, &c., many characters, 
which there is every reason to believe were primarily 
gained through sexual selection by one sex, have been 
transferred to the other. As this same form of trans- 
mission has apparently prevailed much with mankind, 
it will save useless repetition if we discuss the origin 
of characters peculiar to the male sex together with 
certain other characters common to both sexes. 

Law of Battle . — With savages, for instance, the 
Australians, the women are the constant cause of war 
both between members of the same tribe and between 
distinct tribes. So no doubt it was in ancient times; 
nam fuit ante Helenam mulier teterrima belli causa.’' 

\ 

“ Prof, and Mrs. Agassiz Kengger, ibid. p. 3, on the 
(‘Journey in Brazil,’ p. 530) Guaranys. 
remark that the sexes of the ^ Riitimeyer, ‘ Die Grenzen 
Amerioan Indians differ less der Thierwelt; eine Betrach- 
than thtose of the negroes and tung zu Darwin’s Lehre,’ 1868^ 
of the higher races. See also i. 64, 
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With some ot the North American Indians, the contest 
is reduced to a system. That excellent observer, 
Hearne,^* says : — “ It has ever been the custom among 
these people for the men to wrestle for any woman to 
whom they are attached ; and, of course, the strongest 
party always carries off the prize. A weak man, unless 
he be a good hunter, and well-beloved, is seldom per- 
‘^mitted to keep a wife that a stronger man thinks 
worth his notice. This custom prevails throughout 
“ all the tribes, and causes a great spirit of emulation 
among their youth, who are upon all occasions, from 
“ their childhood, trying their strength and skill in 
wrestling.” With the Guanas of South America, Azara 
states that the men rarely marry till twenty years old or 
more, as before that age they cannot conquer their rivals. 

Other similar facts could be given ; but even if we 
had no evidence on this head, we might feel almost sure, 
from the analogy of the higher Qiiadriimana,^^ that the 
law of battle had prevailed with man during the early 
stages of his development. The occasional appearance 
at the present day of canine teeth which project abov# 
the others, with traces of a diastema or open space for 
the reception of the opposite canines, is in all proba- 
bility a case of reversion to a former state, when the 
progenitors of man were provided with these weapons, 
like so many existing male Quadrumana. It was 
remarked in a former chapter that as man gradually 

“ ‘ A Journey from Prince of p. 94. 

Wales Port.* 8vo. edit. Dublin, ® On the fighting of the male 
1790, p. 104. Sir J. Lublwck gorillas, see Dr. Savage, in 
(‘Origin of Civilisation/ 1870, ‘Boston Journal of Nat. Hist.* 
p. 69) gives other and similar vol. v. 1847, p. 423. On Pyes- 
cases in North Ameiica. For hytis see the ‘Indian 

the Guanas of S. America see Field/ 1859, p. 146. 

Azara, ‘Voyages,’ &c. tom# iL 
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became erect, and continually used his hands and arms 
for fighting with sticks and stones, as well for the 
other purposes of life, he would have used his jaws and 
teeth less and less. The jaws, together with their 
muscles, would then have been reduced through disuse, 
as would the teeth through the not well understood 
principles of correlation and economy of growth ; for 
we everywhere see that parts, which are no longer 
of service, are reduced in size. By such steps the 
original inequality between the jaws and teeth in the 
two sexes of mankind would ultimately have been 
obliterated. The case is almost parallel with that of 
many male Euminants, in which the canine teeth have 
been reduced to mere rudiments, or have disappeared, 
apparently in consequence of the development of horns. 
As the prodigious difference between the skulls of the 
two sexes in the orang and gorilla stands in close 
relation with the development of the immense canine 
teeth in the males, we may infer that the reduction 
of the jaws and teeth in the early male progenitors of 
»an must have led to a most striking and favourable 
change in his appearance. 

There can be little doubt that the greater size and 
strength of man, in comparison with woman, together 
with his broader shoulders, more developed muscles, 
rugged outline of body, his greater courage and pug- 
nacity, are all duo in chief part to inheritance from his 
half-hximan male ancestors. These characters would, 
however, have been preserved or even augmented during 
the long ages of man’s savagery, by the success of the 
strongest and boldest men, both in the general struggle 
for life and in their contests for wives ; a success which 
would have ensured their leaving a more numetouf 
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progeny than their less favoured brethren. is not 
probable that the greater strength o| man was primarily 
acquired through the inherited effects of his having 
worked harder than woman for his :>wn subsistence 
and that of his family ; for the women in all barbarous 
nations are compelled to work at least as hard as the 
men. With civilised people the arbitrament of battle 
for the possession of the women has long ceased ; on 
the other hand, the men, as a general rule, have to work 
harder than the women for their joint subsistence, and 
thus their greater strength will have been kept up. 

JDifferenee in the Mental Powers of the two Sexes . — 
With respect to differences of this nature between man 
and woman, it is probable that sexual selection has 
played a highly important part. I am aware that some 
writers doubt whether there is any such inherent 
* difference ; but this is at least probable from the 
analogy of the lower animals which present other 
secondary sexual characters. No one disputes that 
the bull differs in disposition from the cow, the wildt 
boar from the sow, the stallion from the mare, and, as 
is well known to the keepers of menageries, the males 
of the larger apes from the females. Woman seems to 
differ from man in mental disposition, chiefly in her 
greater tenderness and less selfishness ; and this holds 
good even with savages, as shewn by a well-known 
passage in Mungo Park’s Travels, and by statements 
made by many other travellers. Woman, owing to her 
maternal instincts, displays these qualities towards 
her infants in an eminent degree ; therefore it is likely 
that she would often extend them towards her fellow- 
creatures. Man is the rival of other men ; he delights 
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^through natural selection, — that is, from success in the 
general struggle for life; and as in both cases the 
struggle will have been during maturity, the characters 
gained will have been transmitted more fully to the 
male than to the female offspring. It accords in a 
striking manner with this view of the modification and 
re-inforcement cf many of our mental faculties by 
sexual selection, that, firstly, they notoriously undergo 
a considerable change at puberty,^® and,* secondly, that 
eunuchs remain throughout life inferior in these same 
qualities. Thus man has ultimately become superior 
to woman. It is, indeed, fortunate that the law of the 
equal transmission of characters to both sexes prevails 
with mammals; otherwise it is probable that man would 
have become as superior in mental endowment to woman, 
as the peacock is in ornamental plumage to the peahen. 

It must be borne in mind that the tendency in 
characters acquired by either sex late in life, to be 
transmitted to the same sex at the same age, and of 
early acquired characters to be transmitted to both 
eexes, are rules which, though general, do not always 
hold. If they always held good, we might conclude 
(but I here exceed my proper bounds) that the in- 
herited effects of the early education of boys and girls 
would be transmitted equally to both sexes ; so that 
the present inequality in mental power between the 
sexes would not be effaced by a similar course of early 
training ; nor can it have been caused by their dissimilar 
early training. In order that woman should reach the 
same standard as man, she ought/ when nearly adult, to 
be trained to energy and perseverance, and to have her 
reason and imagination exercised to the highest point ; 

* Maudflley, * Mind and Body/ p. 31. 
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and then she would probably transmit thes^ qualities 
chiefly to her adult daughters. 411 women, however, 
could not be thus raised, unless during many genera- 
ticuB those who excelled in the abo e robust virtues 
were married, and produced offspring in larger 
numbers than other women. As before remarked of 
bodily strength, although men do not now fight for 
their wives, and this form of selection has passed away, 
yet during manhood, they generally undergo a severe 
struggle in order to maintain themselves and their 
families; and this will tend to keep up or even 
increase their mental powers, and, as a consequence, 
the present inequality between the sexes.^* 


Voice and Muidcal Powers , — In some species of 
Quadrumana there is a great difference between the 
adult sexes, in the power of their voices and in the 
development of the vocal organs; and man appears 
to have inherited this difference from his early 
progenitors. His vocal cords are about one-third 
longer than in woman, or than in boys ; and emascu!» 
lation produces the same effect on him as on the lower 
animals, for it “ arrests that prominent growth of the 
“thyroid, &c., which accompanies tiie elongation of 
“the cords.’**’ With respect to the cause of this 


•• An observation by Vogt 
bears on this subject: he says, 
“It is a remarkable circum- 
“ stance, that the difference 
“between the sexes, as regards 
“the cranial cavity’-, increases 
“with the development of the 
“race, so that the male Euro- 
‘^pean expels much more the 
“temale, than the negro the 


“riegress. Welcker confirms 
“ this statement of Huschke 
" from his measurements of 
“ negro and German skulls.” 
But Vogt admits (‘Lectures on 
Man,’ Eng. translat. 186^ p. 
81) that more observations are 
re(^nte on this point. 

^ Owen, * Anatomy of Yerto- 
brateeii' voh iii p« 608 . 
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difference between the sexes, I have nothing to add to 
the remarks in the last chapter on the probable effects 
of the long-continued use of the vocal organs by the 
male under the excitement of love, rage and jealousy. 
According to Sir Duncan Gibb,*® the voice and the 
form of the larynx differ in the different races of 
mankind; but with the Tartars, Chinese, &c., the 
voice of the male is said not to differ so much from 
that of the female, as in most other races. 

The capacity and love for singing or music, though 
not a sexual character in man, must not here be passed 
over. Although the sounds emitted by animals of all 
kinds serve many purposes, a strong case can be made 
out, that the vocal organs were primarily used and 
perfected in relation to the propagation of the species. 
Insects and some few spiders are the lowest animals 
which voluntarily produce any sound; and this is 
generally effected by the aid of beautifully constructed 
stridulating organs, which are often confined to the 
males. The sounds thus produced consist, I believe 
it all cases, of the same note, repeated rhythmically ; ** 
and this is sometimes pleasing even to the ears of 
man. The chief and, in some cases, exclusive purpose 
appears to be either to call or charm the opposite 
sex. 

The sounds produced by fishes are said in some 
cases to be made only by the males during the 
breeding-season. All the air-breathing Vertebrata, 
necessarily possess an apparatus for inhaling and 

‘Journal of the Anthro- Stridulation,’ ia ‘Proc. Boston 
polog. Soc.* April, 1869, p. Ivii Soc. of Nat. Hist.* vol. xL April, 
and ixvi. 1868. 

* Dr. Soudder, ‘Notes m 
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expelling air, with a pipe capable of being closed at 
one end. Hence when th- primeTaJ members of this 
class wore strongly excited and their muscles violently 
coniracted, purposeless sounds would Imost certainly 
have been produced ; and these, if they proved in any 
way serviceable, might readily have been modified or 
intensified by the preservation of properly adapted 
variations. The lowest Vertebrates which breatiie 
air are Amphibians; and of these, frogs and toads 
possess vocal organs, which are incessantly used during 
the breeding-season, and which are often more highly 
developed in the male than in the female. The male 
alone of the tortoise utters a noise, and this only 
during the season of love. Male alligators roar or 
bellow during the same season. Every one knows 
how much birds use their vocal organs as a means of 
courtship; and some species likewise perform what 
may be called instrumental music. 

In the class of Mammals, with which we are here 
more particularly concerned, the males of almost all 
the species use their voices during the breeding -season* 
much more than at any other time; and some are 
absolutely mute excepting at this season. With other 
species both sexes, or only the females, use their 
voices as a love-call. Considering these facts, and 
that the vocal organs of some quadrupeds are much 
more largely developed in the male than in the female, 
either permanently or temporarily during the breeding- 
season ; and considering that in most of the lower 
classes the sounds produced by the males, serve not 
only to call but to excite or allure the female, it is 
a surprising fact that we have not as yet any good 
evidence that these organs are used by male mammals 



864 THE DESCENT OF MAN. Pabt HI 

to charm the females. The American Myoetes caraya 
perhaps forms an exception, as does the ^ylohates 
agilis, an ape allied to man. This gibbon has an 
extremely loud but musical voice. Mr. Waterhouse 
states, “It appeared to mo that in ascending and 
“ descending the scale,' the intervals were always 
“ exactly half-tones ; and I am sure that the highest 
“ note was the exact octave to the lowest. The quality 
“ of the notes is very musical ; and I do not doubt that 
“ a good violinist would be able to give a correct idea 
“ of the gibbon’s composition, excepting as regards its 
“loudness.” Mr. Waterhouse then gives the notes. 
Professor Owen, who is a musician, confirms the 
foregoing statement, and remarks, though erroneously, 
that this gibbon “alone of brute mammals may be 
“ said to sing.” It appears to be much excited after 
its performance. Unfortunately, its habits have never 
been closely observed in a state of nature ; but from 
the analogy of other animals, it is probable that it 
uses its musical powers more especially during the 
leason of courtship. 

This gibbon is not the only species in the genus 
which sings, for my son, Francis Darwin, attentively 
listened in the Zoological Gardens to JT. leudscus 
whilst singing a cadence of three notes, in true 
musical intervals and with a clear musical tone. It 
is a more surprising fact that certain rodents utter 
musical sounds. Singing mice have often been men- 
tioned and exhibited, but imposture has commonly been 
suspected. We have, hoy^eyei, at last a clear account 

Given in W. C. L, Martin’s p. 432 ; Owen, ‘ Anatomy of 
* General Introduction to Nat. Vertebrates, vol. iii. p. 600* 
of Manxm. Animals,’ 1841, 
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by a well-known observer, the Bev. S. Lockwood,®^ of 
the musical powers 6f am Americaiji species, the lies- 
feromys eognatus, belonging to a genus distinct from 
that of the English mouse. This h . Je animal waa 
kept in confinement, and the performance was re- 
peatedly heard. In one of the two chief songs, “ tne 
‘‘ last bar would frequently be prolonged to two or 
“three; and she would sometimes pKange from 0 
“ sharp and D, to C natural and D, then warble on 
“ these two notes awhile, and wind up with a quick 
“chirp on 0> sharp and D. The distinctness between 
“ the semitones was very marked, and easily appreci 
“able to a good ear.'’ Mr. Lockwood gives both 
songs in musical notation; and adds that though 
this little mouse “ had no ear for time, yet she would 
“ keep to the key of B (two flats) and strictly in a 
“ major key.” ... Her soft clear voice falls an octave 
“with* all the precision possible; then at the wind 
“ up, it rises again into a very quick trill on C sharp 
“andD.” 

A critic has asked how the ears of man, and he 
ought to have added of other animals, could have been 
adapted by selection so as to distinguish musical notes. 
But this question shows some confusion on the subject; 
a noise is the sensa^on resulting from the co-existence 
of several aerial “ simple vibrations ” of various periods; 
each of which intermits so frequently that its separate 
existence cannot be perceived. It is only in the want 
of continuity of sx|ph vibrations, and in their want of 
harmony irder se, that a noise differs from a musical 
note. Thus an ^ ear to be capable of discriminating 
noises — and the high importance of this power to all 
^ The * American NaturaUst,* 1871, p. 761. 


3k 
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animals is admitted by every one — must be sensitive to 
mnsicil notes. We have evidence of this capacity 
even low down in the animal scale : thus Crustaceans 
are provided with auditory hairs of different lengths, 
which have been seen to vibrate when the proper 
musical notes are struck.^^ As stated in a previous 
chapter, similar observations have been made on the 
hairs of the antennae of gnats. It has been positively 
asserted by good bservers that spiders are attracted 
by mtt^lc. It is aL well-known that some dogs howl 
when hearing parti ilar tones.^® Seals apparently 
appreciate music, ano their fondness for it “ was well 
“ known to the ancients, and is often taken advantage 
of by the hunteps at the present day.^’ 

Therefore, as far as the mere perception of musical 
notes is concerned, there seems no special difficulty in 
the case of man or of any other animal. Helmholtz 
has explained on physiological principles why concords 
are agreeable, and discords disagreeable to the human 
ear ; but we are little concerned with these, as music 
fii harmony is a late invention. We are more con- 
cerned with melody, and here again, according to 
Helmholtz, it is intelligible why the notes of our 
musical scale are used. The ear analyses all sounds 
into their component “ simple vibrations,” although we 
are not conscious of this analysis, tn a musical note 
the lowest in pitch of these is generally predominant, 

Helmholtz, ‘ Th^orie Phys. other note. I may add another 
de la Musique,* 1868, p. 187. instance of a dog always whin- 

Several accounts have been ing, when one note on a con- 
published to this effect. Mr. certina, which was out of tune, 
Peacli writes to me that he has was played, 
repeatedly found that an old Mr. K. Brown, in ‘Proc 

dog of his howls when B flat is Zool. Soc.’ 1868, p. 410. 
sounded on the flute, and to no 
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and the others which are less maiked are the uctaye, 
the twelfth, the second octave, &o., all harmonies of 
the fundamental predominant note; any two\otes 
of ^ur scale have many of these ha:r ionic over- tones 
in common. It seems pretty clear then, that if an 
animal always wished to sing precisely the same song, 
he would guide himself by sounding those notes in 
succession, which possess many over-tones in common 
— that is, he would choose for his song, notes which 
belong to our musical scale. ; / 

But if it be further asked why musical tones in a 
certain order and rhythm give man and other animals 
pleasure, we can no more give the reason than for the 
pleasantness of certain tastes and spells. That they 
do give pleasure of some kind to animals, we may 
infer from their being produced during the season of 
courtship by many insects, spiders, fishes, amphibians, 
and birds; for unless the females were able to ap- 
preciate such sounds and were excited or charmed 
by them, the persevering efforts of the males, and 
the complex structures often possessed by them 
alone, would be useless; and this it is impossible 
to believe. 

Human song is generally admitted to be the basis 
or origin of instrumental music. As neither the 
enjoyment nor the capacity of producing musical 
notes are faculties of the least use to man in reference 
to his daily habits of life, they must be ranked 
amongst the most mysterious with which he is 
endowed. They are present, though in a very rude 
condition, in men of all races, even the most savage; 
but so different is the taste of the several races, that 
our music gives no pleasure to savages, and their 
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music is to us in most cases hideous and unmeaning. 
Dr. Seemann, in some interesting remarks on this 
subject,^® “ doubts whether even amongst the nations 
“ of Western Europe, intimately connected as they are 
by close and frequent intercourse, the music of the 
one is interpreted in the same sense by the others 
By travelling eastwards we find that there is cer- 
tainly a different language of music. Songs of joy 
*‘and dance-accrmpaniments are no longer, as with 
‘*us, in the major keys, but always in the minor.” 
Whether or not th^ half-human progenitors of man 
possessed, like the singing gibbons, the capacity of 
producing, and therefore no doubt of appreciating, 
musical notes, we know that man possessed these 
faculties at a very remote period. M. Lartet has de- 
scribed two flutes made out of the bones and horns of 
the reindeer, found in caves together with flint tools 
and the remains of extinct animals. The arts of 
singing and of dancing are also very ancient, and are 
now practised by all or nearly all the lowest races 
hf man. Poetry, which may be considered as the 
offspring of song, is likewise so ancient, that many 
persons have felt astonished that it should have 
arisen during the earliest ages of which we have any 
record. 

We see that the musical faculties, which are not 
wholly deficient in any race, are capable of prompt 
and high development, for Hottentots and Negroes 
have become excellent musicians, although in their 

** ‘Journal of Anthropolog. Times,' second edition, 1869, 
Soc.* Oct. 1870, p. civ. &Ge which contain an admirable 
also the several later chapters in account of the habits of savages. 
Sir John Lubbock’s ‘ Prehistoric 
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native countries they rarely piractise anything 4.hat we 
should consider music* /Schweinfu/th, however, was 
pleased with some of the simple melodies which he 
heard in the interior of Africa. But here is nothing 
anomalous in the musical faculties lying dormant in 
man : some species of birds which never naturally 
sing, can without much difficulty be taught to do so ; 
thus a house-sparrow has learnt the song of a linnet. 
As these two species are closely allied, and belong 
to the order of Insessores, which includes nearly all 
the singing-birds in the world, it is possible that a 
progenitor of the sparrow may have been a songster. 
It is more remarkable that parrots, belonging to a 
group distinct from the Insessores, and having differ- 
ently constucted vocal organs, can be taught not only 
to speak, but to pipe or whistle tunes invented by 
man, so that they must have some musical capacity. 
Nevertheless it would be very rash to assume that 
parrots are descended from some ancient form which 
was a songster. Many cases could be advanced of 
organs and instincts originally adapted for one pui’^ 
pose, having been utilised for some distinct purpose.^® 
Hence the capacity for high musical development 
which the savage races of man possess, may be 

“ Since this chapter was “ tages as well as limiting disad- 
printed, I have seen a valuable vantages, actual or possible, 
article by Mr.Chauncey Wright “which the principle of utility 
(‘North American Eeview,’ Oct. “may not have comprehended 
1870, page 293), who, in dia- “in its action.'* As I have 
cussing the above subject, re- attempted to shew in an early 
marks, “ There are many con- chapter of this work, this pnn- 
“ sequences of the ultimate ciple has an important hearing 
“ laws or unifofnaities of nature, on the acquisition by man of 
“ through which the acquisition some of his mental character- 

of one useful power will bring istics. 

“ with it many resulting advan** 
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due either to the practice by our semi-human pro- 
genitors of some rude form of music, or simply to 
their having acquired the proper vocal organs for a 
different purpose. But in this latter case we must 
assume, as in the above instance of parrots, and as 
seems to occur with many animals, that they already 
possessed some sense of melody. 

Music arouses in us various emotions, but not the 
more terrible ones of horror, fear, rage, &c. It awakens 
the gentler feelings of tenderness and love, which 
readily pass into devotion. In the Chinese annals it is 
said, “ Music hath the power of making heaven descend 
upon earth.” It likewise stirs up in us the sense 
of triumph and the glorious ardour for war. These 
powerful and mingled feelings may well give rise to 
the sense of sublimity. We can concentrate, as Dr. 
Seemann observes, greater intensity of feeling in a 
single musical note than in pages of writing. It is 
probable that nearly the same emotions, but much 
weaker and far less complex, are felt by birds when 
Sihe male pours forth his full volume of song, in rivalry 
with other males, to captivate the female. Love is 
still the commonest theme of our songs. As Herbert 
Spencer remarks, ‘‘ music arouses dormant sentiments 
‘‘ of which we had not conceived the possibility, and do 
‘‘ not know the meaning ; or, as Eichter says, tells us of 
“ things we have not seen and shall not see.” Con- 
versely, when vivid emotions are felt and expressed by 
the orator, or even in common speech, musical cadences 
and rhythm are instinctively used. The negro in 
Africa when excited often bursts forth in song ; 
‘‘ another will reply in song, while the company, as if 
“touched by a musical wave, murmur a chorus in 
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perfect unison.”®’ Even monteys express strong 
feelings in different tones — anger mi impatience by 
low, — fear and pain by high notes.®® The sensations 
and ideas thus excited in us by music or expressed by 
the cadences of oratory, a^ear from their vagueness, 
yet depth, like mental reversions to the emotions and 
thoughts of a long-past age. 

All these facts with respect to music and impassioned 
speech become intelligible to a certain extent, if we 
may assume that musical tones and rhythm were used 
by our half-human ancestors, during the season of court- 
ship, when animals of all kinds are excited not only by 
love, but by the strong passions of jealousy, rivalry, 
and triumph. From the deeply-laid principle of in- 
herited associations, musical tones in this case would 
be likely to call up vaguely and indefinitely the strong 
emotions of a long-past age. As we have every 
reason to suppose that articulate speech is one of 
the latest, as it certainly is the highest, of the arts 
acquired by man, and as the instinctive power of pro- 
ducing musical notes and rhythms is developed low do^w 
in the animal series, it would be altogether opposed to 
the principle of evolution, if we were to admit that man’s 
musical capacity has been developed from the tones 
used in impassioned speech. We must suppose that 
the rhythms and cadences of oratory are derived from 
previously developed musical powers.®® We can thus 

Winwood Reade, ‘ The Mar- Function of Music,’ by Mr. 
tyrdom of Man,’ 1872, p. 441, Herbert Spencer, in his collected 
and * African Sketch Book,’ ‘ Essays,’ 1858, p. 369. Mr. 
18L73, vol. ii. p. 313. Spencer comes to an exactly 

Kengger, * Saugethiere von opposite conclusion to that at 
Paraguay,’ 6. 49. which I have arrived. He con- 

See the very interesting eludes, as did Diderot formerly, 
discussion on the ‘ Origin and that the cadences used in emo- 
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understand how it is that music^ dancing, song, and 
poetry are such very ancient arts. We may go even 
further than this, and, as remarked in a former chapter, 
believe that musical sounds afforded one of the bases 
for the development of language.^® 

As the males of several quadrumanous animals have 
their vocal organs much more developed than in the 
females, and as a gibbon, one of the anthropomorphous 
apes, pours forth a whole octave of musical notes and 
may be said to sing, it appears probable that the 
progenitors of man, either the males or females or 
both sexes, before acquiring the power of expressing 
their mutual love in articulate language, endeavoured 
to charm each other with musical notes and rhythm. 
So little is known about the use of the voice by the 
Quadrumana during the season of love, that we have 
no means of judging whether the habit of singing 
was first acquired by our male or female ancestors. 
Women are generally thought to possess sweeter voices 
than men, and as far as this serves as any guide, we 

tipnal speech afford the foundar deep notes should be expressive, 

tion from which music has both with man and the lower 

been developed; whilst I con- animals, of certain emotions, 

elude that musical notes and Mr. Spencer gives also an. 

rhythm were first acquired by interesting discussion on the 

the male or female progenitors relations between poetry, recita- 

of mankind for the sake of tive and song, 

charming the opposite sex. I find in Lord Monboddo’s 

Thus musical tones became ‘Origin of Language/ vol. L 

firmly associated with some of (1774), p. 469, that Dr. Bla^k- 

the strongest passions an animal look likewise thought “that 

is capable of feeling, and are “ the first language among men 

consequently used instinctively, “ was music, and that before 

or through association when “our ideas were expressed .by 

strong emotions are expressed in “ articulate sounds, they were 

speech. Mr. Spencer does not “ communicated by tones varied 

offer any satisfactory explana- “according to different degrees 

tion, nor can I, why high or “of gravity and acuteness.** 
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may infer that they first acqnireu musical |)o were in 
order to attract the other sex.^^ Bat if so, this must 
have occurred long ago, before our ancestors had be- 
coiiie sufficiently human to treat and v lue their women 
merely as useful slaves. The impassioned orator, bard, 
or musician, when with his varied tones and cadences 
he excites the strongest emotions in his hearers, little 
suspects that he uses the same means by which his 
half-human ancestors long ago aroused each other’s 
ardent passions, during their courtship and rivalry. 

The Injiuence of Beauty in determining the Marriages 
of Mankind . — In civilised life man is largely, but by 
no means exclusively, influenced in the choice of his 
wife by external appearance ; but we are chiefly con- 
cerned with primeval times, and our only means of 
forming a judgment on this subject is to study the 
habits of existing semi-civilised and savage nations. 
If it can be shewn that the men of different races 
prefer women having various characteristics, or con- 
versely with the women, we have tWfen to enquire^ 
whether such choice, continued during many genera- 
tions, would produce any sensible effect on the race, 
either on one sex or both according to the form of 
inheritance which has pretailed. 

It will be well first to shew In some detail that 
savages pay the greatest attention to their personal 
appearance.^^ That they have a passion for ornament is 

^ See an interesting discns- in all parts of the world oma- 
sion on this subject by HSckel, ment themselves, is given by 
‘ Qenerelle Morph,’ B. ii. 1866, the Italian traveller, Professor 
B. 246. Mantegazza, * Eio de la Plata, 

** A fall and excellent account Viaggi e Studi,’ 1867, pp. 626- 
of the manner in which savages 546 ; all the following state- 
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notorious ; and an English philosopher goes so far as 
to maintain, that clothes were first made for ornament 
and not for warmth. As Professor Waitz remarks, 
‘‘however poor and miserable man is, he finds a 
“ pleasure in adorning himself.” The extravagance of 
the naked Indians of South America in decorating them- 
selves is shewn “ by a man of large stature gaining 
“ with diflBculty enough by the labour of a fortnight to 
“procure in exchange the chica necessary to paint 
“himself red.”*® The ancient barbarians of Europe 
during the Eeindeer period brought to their caves any 
brilliant or singular objects which they happened to 
find. Savages at the present day everywhere deck 
themselves with plumes, necklaces, armlets, ear-rings, 
&c. They paint themselves in the most diversified 
manner. “ If painted nations,” as Humboldt observes, 
“ had been examined with the same attention as clothed 
“ nations, it would have been perceived that the most 
“ fertile imagination and the most mutable caprice 
“have created the fashions of painting, as well as 
“ those of gar^hents.” 

In one part of Africa the eyelids are coloured black ; 
in another the nails are coloured yellow or purple. In 
many places the hair is dyed of various tints. In diflfer- 

ments, when other references chapter on the present subject, 
are not pven, are taken from and from which (pp. 42, 48) I 
this work. See, also, Waitz, have taken some facts about 
‘ Introduction to Anthropolog.’ savages dyeing their teeth and 
Eng. translat. vol. i. 1863, p. hair, and piercing their teeth. 
275, et passim. Lawrence also Humboldt, * Personal Nar- 

gives very full details in his rative,’ Eng. translat. vol. iv. 
‘ Lectures on Physiology,’ 1822. p. 616 ; on the imagination 
Since this chapter was written shewn in painting the body, 
Sir J. Lubbock has published his p. 622 ; on modifying the form 
‘ Origin of Civilisation,* 1870, in of the calf of the leg, p, 466, 
which there is an interesting 
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ent conntries the teeth are stained black, red, blue, &c., 
and in the Malay Archipelago it is thought shameful 
to have white teeth like those of a dog.” Not one 
great country can be named, from tht Polar regions in 
the north to New Zealand in the south, in which the 
aborigines do not tattoo themsel?es. This practice was 
followed by the Jews of old, and by the ancient 
Britons. In Africa some of the natives tattoo them- 
selves, but it is a much more common practice to raise 
protuberances by rubbing salt into incisions made in 
various parts of the body ; and these are considered by 
the inhabitants of Kordofan and Darfur ‘‘ to be great 
personal attractions.” In the Arab countries no 
beauty can be perfect until the cheeks “or temples 
have been gashed.” In South America, as Hum- 
boldt, remarks, “ a mother would be accused of culpable 
“indifference towards her children, if she did not 
“ employ artificial means to shape the calf of the leg 
“after the fashion of the country.” In the Old and 
New Worlds the shape of the skull was formerly 
modified during infancy in the most extraordinarjt 
manner, as is still the case in many places, and such 
deformities are considered ornamental. For instance, 
the savages of Colombia deem a much flattened head 
“ an essential point of beauty.” 

The hair is treated with especial care in various 
countries ; it is allowed to grow to full length, so as to 
reach to the ground, or is combed into “a compact 
“ frizzled mop, which is the Papuan’s pride and 
“ glory.” In Northern Africa “ a man requires a 

^ ‘The Nile Tributaries,* Hist, of Mankind,' 4th edit. 
1867 ; ‘ The Albert N’yanza,' vol. i. 1861, p. 321. 

1866, vol. 1. p. 218. On the Papuans, Wallace, 

" Quoted by Prichard, * Phys. ‘ The Malay Archipelago,* voL ii. 
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‘‘period of from eight to ten years to perfect his 
“ coiffure.” With other nations the head is shaved, and 
in parts of South America and Africa even the eye- 
brows and eyelashes are eradicated. The natives of 
the Upper Nile knock out the four front teeth, saying 
that they do not wish to resemble brutes. Further 
south, the Batokas knock out only the two upper in- 
cisors, which, as Livingstone remarks, gives the face 
a hideous appearance, owing to the prominence of th^. 
lower jaw ; but these people think the presence of 
the incisors most unsightly, and on beholding some 
Europeans, cried out, “ Look at the great teeth ! ” The 
chief Sebituani tried in vain to alter this fashion. In 
various parts of Africa and in the Malay Archipelago the 
natives file the incisors into points like those of a saw, or 
pierce them with holes, into which they insert studs. 

As the face with us is chiefly admired for its beauty, 
so with savages it is the chief seat of mutilation. In 
all quarters of the world the septum, and more rarely 
the wings of the nose are pierced ; rings, sticks, 
•feathers, and other ornaments being inserted into the 
holes. The ears are everywhere pierced and similarly 
ornamented, and with the Botocudos and Lenguas of 
South America the hole is gradually so much enlarged 
that the lower edge touches the shoulder. In North 
and South America and in Africa either the upper or 
lower lip is pierced ; and with the Botocudos the hole in 
the lower lip is so large that a disc of wood, four inches 
in diameter, is placed in it. Mantegajsza gives a curious 
account of the shame felt by a South American native, 
and of the ridicule which he excited, when he sold his 

p. 446. On the coiffure of the Albert N'yanza,’ vol. i. p. 210* 
AfrlcauB, Sir S. Baker, ‘The " ‘ Travels,* P* 633. 
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temheta, — ^the large coloured piece of wood w,^:ch is 
passed through the hohs.. In Certral Africa the 
women perforate the lower lip and wear a crysta.!, 
whir*h, from the movement of the tongue, has ‘'a 
wriggling motion, indescriba|?ly ludicrous during con- 
versation.” The wife of the chief of Latooka told Sir 
S. Baker that Lady Baker w ould be much improved 
“if she would extract her four front teeth from the 
“ lower jaw, and wear the long pointed polished crystal 
“ in her under lip.” Further south with the Makalolo, 
the upper lip is perforated, and a large metal and bamboo 
ring, called a pelele, is worn in the hole. This caused 
“ the lip in one case to project two inches beyond the 
“ tip of the nose ; and when the lady smiled, the con- 
traction of the muscles elevated it over the eyes. 

^ Why do the women wear these things ? ' the vener- 
able chief, Chinsurdi, was asked. Evidently surprised 
at such a stupid question, he replied, ‘For beauty! 
“ ‘ They are the only beautiful things women have ; 
‘‘ ‘ men have beards, women have none. What kind 
of a person would she be without the peleld ? She 
“ ‘ would not be a woman at all with a mouth like a 
‘‘ ‘ man, but no beard.' ” 

Hardly any part of the body, which can be un- 
naturally modified, has escaped. The amount of 
suffering thus caused must have been extreme, for 
many of the operations require several years for their 
completion, so that the idea of their necessity must be 
imperative. The motives are various ; the men paint 
their bodies to make themselves appear terrible in 

** ‘The Albert N’yailza,’ ciation,’ 1860; report given in 
1866, vol. i. p, 217. the ‘ Athenaeum,* July 7, 1860, 

" Livingitone, ‘British Asso- p. 29. V 
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battle ; certain mutilations are connected with religiotig 
rites, or they mark the age of puberty, or the rank of the 
man, or they serye to distinguish the tribes. Amongst 
savages the same fashions prevail for long periods'® 
and thus mutilations, from whatever cause irst made 
soon come to be valued as distinctive marks. But self- 
\ adornment, vanity, and the admiration of others, seem 
1 to be the commonest motives. In regard to tattooing, 
I was told by the missionaries in New Zealand that 
when they tried to persuade some girls to give up the 
practice, they answered, We must just have a few 
lines on our lips ; else when we grow old we shall be 
‘‘so very ugly.” With the men of New Zealand, a 
most capable judge says, “ to have fine tattooed 
“ faces was the great ambition of the young, both to 
“ render themselves attractive to the ladies, and 
“ conspicuous in war.” A star tattooed on the forehead 
and a spot on the chin are thought by the women in 
one part of Africa to be irresistible attractions.®^ 
In most, but not all parts of the world, the men 
•are more ornamented than the women, and often in 
a different manner; sometimes, though rarely, the 
women are hardly at all ornamented. As the women 
are made by savages to perform the greatest share of 
the work, and as they are not allowed to eat the best 
kinds of food, so it accords with the characteristic 
selfishness of man that they should not be allowed to 


Sir S. Baker (ibid. vol. i. p. 
210) speaking of the natives of 
Central Africa says, “ every 
“ tribe has a distinct and nn- 


changing fashion for dressing 
* the hair.’' See Agassiz 


Journey in Brazil,* 1868, p. 
>18) on i^e invariability of the 


tattooing of the Amazonian 
Indians. 

Rev. R. Taylor, ‘New 
Zealand and its Inhabitkntp/ 
1855, p. 152. 

®* Mantegezza, ‘ Viaggi e 
Studi,* p. 642, 
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obtain, or use the finest ornaments. Lastly, it is a 
remarkable fact, as proved by the foregoing quotations, 
that the same fashions in modifying the shape of the 
head, in ornamenting the hair, in painting, tattooing, 
in perforating the nose, lips, or oai i, in removing or 
filing the teeth, &c., now prevail, and have long pre- 
vailed, in the most distant quarters of the world. It 
is extremely improbable that these practices, followed 
by so many distinct nations, should be due to tra- 
dition from any common source. They indicate the 
close similarity of the mind of man, to whatever 
race he may belong, just as do the almost universal 
habits of dancing, masquerading, and making rude; 
pictures. 

Having made these preliminary remarks on the 
admiration felt by savages for various ornaments, and 
for deformities most unsightly in our eyes, let us see 
how far the men are attracted by the appearance of 
their women, and what are their ideas of beauty. I 
have heard it maintained that savages are quite in-* 
diflerent about the beauty of their women, valuing 
them solely as slaves ; it may therefore be well to 
observe that this conclusion does not at all agree with 
the care which the women take in ornamenting them- 
selves, or with their vanity. BurchelP^ gives an 
amusing account of a Bush- woman who used as much 
grease, red ochre, and shining powder “ as would have 
“ ruined any but a very rich husband.’* She displayed 
also “ much vanity and too evident a consciousness of 
her superiority.” Mr. Win wood Reade informs me 
that the negroes of the West Coast often discuss the 

‘ Travels in S. Africa,’ 1824, voL i. p. 414. 
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beauty of their women. Some competent observers 
have attributed the fearfully common practice of In- 
fanticide partly to the desire felt by the women to 
retain their good looks.®^ In several regions the 
women wear charms and use love-philters to gain the 
affections of the men; and Mr. Brown enumerates 
four plants used for this purpose by the women of 
North-Western America.®® 

Hearne,®® an excellent observer, who lived many 
years with the American Indians, says, in speaking of 
the women, “ Ask a Northern Indian what is beauty, 
‘‘ and he will answer, a broad flat face, small eyes, high 
‘‘cheek-bones, three or four broad black lines across 
“each cheek, a low forehead, a large broad chin, a 
“ clumsy hook nose, a tawny hide, and breasts hanging 
“ down to the belt.” Pallas, who visited the northern 
parts of the Chinese empire, says, “ those women are 
“ preferred who have the Mandschu form ; that is to 
“ say, a broad face, high cheek-bones, very broad noses, 
“ and enormous ears ; ” and Vogt remarks that the 
Dbliquity of the eye, which is proper to the Chinese 
and Japanese, is exaggerated in their pictures for the 
purpose, as it ‘ seems, of exhibiting its beauty, as 
“ contrasted with the eye of the red-haired barbarians.” 
It is well known, as Hue repeatedly remarks, that the 
Chinese of the interior think Europeans hideous, with 

See, for references, Gerland Wales Fort,* 8vo. edit. 1796, 
‘ Ueber das Aussterben der Na- p. 89. 

turvblker,’ 1868, ss. 61, 63, 65 ; Quoted by Prichard, ‘ Phys. 

also Azara, ‘Voyages,’ tom. Hist, of Mankind,* 3rd edit. voL 

ii. p, 116. . iv, 1844, p. 619; Vogt, ‘Leo- 

“ On the vegetable produc- tures on Man,’ Eng. transkt. p. 
tions used by the North-Western 129. On the opinion of the 
American Indians, ‘ Pharmaceu- Chinese on the Cingalese, E. 
tical Journal,’ voL x, Tennent, ‘ Ceylon,’ 1869, vol. ii 

‘ A Journey from Prince of p. 107, 



Ohap. XIX. 


MAN — BEAUTY. 


881 


their white skins and prominent noses. The nose is 
far from being too prominent, according to our ideas, 
in the natives of Ceylon; yet “the Chinese in the 
“ fioventh century, accustomed to flat features of 
the Mongol races, were surprised at the prominent 
“ noses of the Cingalese ; and Thsang described them 
“ as having ‘ the beak of a bird, with the body of a 
“‘man.’** 

Finlayson, after minutely describing the people of 
Cochin China, says that their rounded heads and faces 
are their chief characteristics ; and, he adds, “ the 
“ roundness of the whole countenance is more striking 
“ in the women, who are reckoned beautiful in propor- 
“ tion as they display this form of face.** The Siamese 
have small noses with divergent nostrils, a wide mouth, 
rather thick lips, a remarkably large face, with very 
high and broad cheek-bones. It is, therefore, not 
wonderful that “ beauty, according to our notion, is a 
“stranger to them. Yet they consider their own 
“females to be much more beautiful than those of 
“Europe.***® • 

It is well known that with many Hottentot women 
the posterior part of the body projects in a wonderftd 
manner ; they are steatopygous ; and Sir Andrew 
Smith is certain that this peculiarity is greatly 
admired by the men.*® He once saw a woman who 
was considered a beauty, and she was so immensely 
developed behind, that when seated on level ground 

“ Prichard, as taken from t^bulam fceminae, quod nobis 
Orawfurd and Finlayson, ‘ Phys. teterrimum est, quoudam per- 
Hist;. of Mankind,’ voL iv. pp. magno aestimari ab hominibus in 
634, 535. h&c gente. Nuno res mutata 

“ Idem illustrissimus viator est, et censent talem oonforma- 
dix:it mihi prfieoinoiorium vel tionem minime optandam esse. 

3 L 
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sh^ c^ld not rise, and had to ptish herself along until 
she came to a slope. Some of the women in varioiife 
negro tribes have the same peculiarity ; and, according 
to Burton, the Somal men “are said to choose their 
“ wives by ranging them in a line, and by picking, her 
“ out who projects farthest a tergo. Nothing can be 
“ more hateful to a negro than the opposite form.” 

With respect to coldlir, the negroes rallied Mungo 
Park*on the whiteness of his skin and the prominence 
&{ his nose, both of which they considered as “ unsightly 
“ and unnatural conformations.” He in return praised 
the glossy jet of their skins and the lovely depression 
of their noses ; this they said was “ honeymouth,” 
nevertheless they gave him food. The African Moors, 
also, “ knitted their brows and seemed to shudder ” at 
the whiteness of his skin. On the eastern coast, the 
negro boys when they saw Burton, cried out “ Look at 
“ the white man ; does he not look like a white ape ? ’’ 
On the western coast, as Mr. Win wood Beade informs 
me, the negroes admire a very black skin more than 
line of a lighter tint. But* their horror of whiteness 
may be attributed, according to this same traveller, 
partly to the belief held by most negroes that dembns 
and spirits are white, and partly to their thinking it a 
sign of ill-health. 

The Banyai of the more southern part of the 
continent are negroes, but “a great many of them 
“are of a light cofifee-and-milk colour, and, indeed, 
“ this colour*^ is consi^^red handsome throughout the 
whole country ; ” so tlji^t here we have a different 
standard of taste. With the Kafirs, who differ much 

* The Anthropological Ke* Waitz, * Introduct. to Anthropo- 
view/ November, 1864, p. 237. lo^/ Eng. translat. 1863, vof. i. 
For additional reierenoes, see p. 106. 
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from negroes', the skin, except amcmg the tribes near 
‘‘Delagoa Bay, is not usually black, the prevailing 
‘^colour being a mixture^'uf black ^and red, the most 
common shade being chocolate. Dark comploiions, 
‘‘as being most common, are natoa^^y held in the 
'' highest esteem. To be told that he is light-coloured, 
**or like a white man, would be deemed a v'ery poor 
‘^compliment by a Kafir. I have heard of one un- 
fortunate man who was so very fair that no girl 
“would marry him.” One of the titles of the Zulu- 
king is, “ You " who are black.” Mr. Galton, in 
speaking to me about the natives of S. Africa, remarked 
that their ideas of beauty seem very different from 
ours ; for in one tribe two slim, slight, and pretty girls 
were not admired by the natives. 

Turning to other quarters of the world ; in Java, a 
yellow, not a white girl, is considered, according to 
Madame Pfeiffer, a beauty. A man of Cochin China 
“spoke with contempt of the wife of the English 
“ Ambassador, that she had white teeth like a dog, and 
“ a rosy colour like that of^ potato-flowers,” We have^ 
seen that the Chinese dislike our white skin, and that 
the N, Americans admire “a tawny hide.” In S, 
America, the Yuracaras, who inhabit the wooded, damp 
Blopes of the eastern Cordillera, ara remarkably pale- 
coloured, as their name in their own language ex- 
presses ; nevertheless they consider European women 
as very inferior to their own.®^ 

]^iingQ Park’s ‘Travels in EeVjJ. Schooter,*'^ The Kafirs of 
Africa,’ 4to. 1816, pp. 53, 131. Nam aud the Zulu Country,’ 
Burton’s statement is quoted by 1867, p. 1. 

Scbaaff hausen, ‘ Ardiiv. fur Ajot For the Javans and Cochin- 

thropolog,’ 1866, s. 163. On Chinese, see Waitz, ‘ Introduct, 
the Banyai, Livingstone, ‘ Tra- to Anthropology,’ Eng. tianalat. 

p. 64. On the Kafiia, the voL i. p. 806. On the Yurar 
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In several of the tribes of North America the hair on 
the head grows to a wonderful length; and Gatlin 
gives a curious proof how much this is esteemed, for 
the chief of the Grows was elected to this office from 
having the longest hair of any man in the tribe, 
namely ten feet and seven inches. The Aymaras and 
Quichuas of S. America, likewise have very long liair ; 
and this, as Mr. D. Forbes informs me, is so much 
valued as a beauty, that cutting it off was the severest 
punishment which he could inflict on them. In both 
the Northern and Southern halves of the continent the 
natives sometimes increase the apparent length of their 
hair by weaving into it fibrous substances. Although 
the hair on the head is thus cherished, that on the "face 
is considered by the North American Indians as very 
vulgar,” and every hair is carefully eradicated. This 
practice prevails throughout the American continent 
from Yancouver’s Island in the north to Tierra del 
Fuego in the south. When York Minster, a Fuegian 
on board the ‘ Beagle,* was taken back to his country, 
(the natives told him he ought to pull out the few 
short hairs on his face. They also threatened a young 
missionary, who was left for a time with them, to strip 
him naked, and pluck the hairs from his face and body, 
yet he was far from being a hairy man. This fashion 
is carried so far that the Indians of Paraguay eradicate 
their eyebrows and eyelashes, saying that they do not 
wish to be like horses,®^ 

caras, A. d’Orbigny, as quoted in the natives of Vancouver’s 
Prichard, ‘ Phys. Hist, of Man- Island, see Sproat, ‘ Scenes and 
kind,’ vol. v. 3rd edit. p. 476. Studies of Savage Life,’ 1868, p. 

‘North American Indians,’ 26. On the Indians of Para- 
by G. Gatlin, 8rd edit. 1842, guay, Azara, ‘ Voyages,’ tom. ii. 
voL i. p. 49 ; vol. ii, p. 227. On p. 105. 
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It is remarkable that throughout the world one races 
which are almost completrly destitute of a beard dislike 
hairs on the face and body, and take pains to eradicate 
them. The Kalmucks are beardless ind they are well 
known, like the Americans, to pluck out all straggling 
hairs ; and so it is with the Polynesians, some of the 
Malays, and the Siamese. Mr. Veitch states that the 
t’*^apanese ladies “all objected to our whiskers, considering 
“ them very ugly, and told us to cut them off, and be 
“ like Japanese men.” The New Zealanders have short, 
curled beards ; yet they formerly plucked out the hairs 
on the face. They had a saying that “ there is no 
“wpman for a hairy man;” but it would appear that 
the fashion has changed in New Zealand, perhaps owing 
to the presence of Europeans, and I am assured that 
beards are now admired by the Maorios. 

On the other hand, bearded races admire and greatly 
value their beards; among the Anglo-Saxons every 
part of the body had a recognised value ; “ the loss of 
“ the beard being estimated at twenty shillings, while 
“ the breaking of a thigh was fixed at only twelve,” ^ 
In the East men swear solemnly by their beards. 
We have seen that Chinsurdi, the chief of the Makalolo 
in Africa, thought that beards were a great ornament. 
In the Pacific the Fijian's beard is “profuse and bushy, 
“ and is his greatest pride ; ” whilst the inhabitants of 
the adjacent archipelagoes of Tonga and Samoa are 
“beardless, and abhor a rough chin.” In one island 

# 

**On the Siamese, Prichard, 626. For the other nations 
ibid.* vol. iv. p. 633. On the mentioned, see references in 
Japanese, Veitch in ‘ Gardeners' Lawrence, ‘Lectures on Fhysi- 
Chronicle,’ 1860, p. 1104. On ology,' &c. 1822, jp. 272. 
the New Zealanders, Mante- “ Lubbock, ‘Origin of Givi' 
gazza, ‘ Viaggi e Studi,* 1867, f. ligation,’ 1870, p. 321. 
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alone of the Ellice group the men are heavily bearded, 

and not a little proud thereof.” 

We thus see how widely the different races of man 
differ in their taste for the beautiful. In every nation 
sufficiently advanced to have made effigies of their gods 
or of their deified rufers, the sculptors no doubt have 
endeavoured to express their highest ideal of beauty 
and grandeur.®’ Under this point of view it is well to 
compare in our mind the Jupiter or Apollo of the Greeb 
with the Egyptian or Assyrian statues ; and these with 
the hideous bas-reliefs on the ruined buildings of 
Central America. 

I have met with very few statements opposed tpisthis 
conclusion. Mr. Win wood Eeade, however, who has 
had ample opportunities for observation, not only with 
the negroes of the West Coast of Africa, but with those 
of the interior who have never associated with Euro- 
]2pans, is convinced that their ideas of beauty are on the 
whole the same as ours ; and Dr. Kohlfs writes to me 
^to the same effect with respect to Bornu and the 
countries inhabited by the Pullo tribes. Mr. Eeade 
found that he agreed with the negroes in their estima- 
tion of the beauty of the native girls ; and that their 
appreciation of the beauty of European women corre- 
sponded with ours. They admire long hair, and use 
artificial means to make it appear abundant; they 
admire also a beard, though themselves very scantily 
provided. Mr. Eeade feels doubtful what kind of nose 
is most appreciated ; a girl has been heard to say, ** I 

Dr. Barnard Davis quotes pp. 186, 191. 

Mr. Prichard and others for ^ Ch. Comte has remarks to 
these facts in regard to the this eiffect in his ‘Traits de 
Polynesians, in ‘Anthropolo- Legislation,' 8rd edit. 1837, p» 
gl(^ Keview,* April, 1870# 136. 
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do not want to marry him, he has got no nos*. ; ^ and 
this shows that a yeij nose ip not admired. We 
shonld, however, hear in mind that^he depressed, broad 
noses and projecting jaws of the ner^oes pf the West 
Coast are exceptional types with the inhabitants of 
Africa. Notwithstanding the Soregoing statements, 
Mr. Eeade admits that negroes do not like the colour 
of our skin ; they look on blue eyes with aversion, 
“ and they think our noses too long and our lips too 
thin.** He does not think it probable that negroes 
would ever prefer the most beautiful European woman, 
on the mere grounds of physical admiration, to a good- 
loolfing negress.®® 

The general truth of the principle, long ago insisted 
on by Humboldt,®® that man admires and often tries to 
exaggerate whatever characters nature may have given 
him, is shown in many ways. The practice of beard- 
less races extirpating every trace of a beard, and often 
all the hairs on the body, affords one illustration. The 
skull has been greatly modified during ancient and 
modern times by many nations ; and there can be littie 
doubt that this has been practised, especially in N. and 
S. America, in order to exaggerate some natural and 


•• The * African Sketch Book,* 
vol il 1873, pp. 253, 394, 521. 
The Fuegrans, as I have been in- 
formed by a missionary who 
long resid^ with them, consider 
Euro^an women as extremely 
beautiful; but from what we 
have seen of the ji^dgment of 
the other aborigines of America, 
I cannot but think that this 
must be a mistake, unless indeed 
the statement refers to the few 
Euegians who have lived for 
*ome time with EuropeanS| ancjl 


who must consider us as superior 
beings. 1 should add that a 
most experienced observer, Capt. 
Burton, believes that a woman, 
whom we consider beautiful is 
admired throughout the world, 
'Anthropological Review,* March, 
1864, p. 246. 

** 'Personal Narrative,* Eng. 
translat. vol. iv. p. 518, and 
elsewhere. Mantegazisa, in his 
* Viaggi e Btudi,* strongly insists 
on this same principle* 
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admired peculiarity. Many American Indians are 
known to admire a head so extremely flattened as to 
appear to ns idiotic. The natives on the north-western 
coast compress the head into a pointed cone ; and it is 
their constant practice to gather the hair into a knot 
on the top of the head, for the sake, as Dr. Wilson 
remarks, “ of increasing the apparent elevation of the 
“ favourite conoid form.” The inhabitants of Arakhan 
^‘admire a broad, smooth forehead, and in order to 

produce it, they fasten a plate of lead on the heads 
“ of the new-born children.” On the other hand, “ a 
“broad, well-rounded occiput is considered a great 
“ beauty ” by the natives of the Fiji islands.*^® 

As with the skull, so with the nose; the ancient 
Huns during the age of Attila were accustomed to 
flatten the noses of their infants with bandages, “ for 
“the sake of exaggerating a natural conformation.” 
With the Tahitians, to be called long-nose is considered 
as an insult, and they compress the noses and- foreheads 
of their children for the sake of beauty. The same 
holds with the Malays of Sumatra, the Hbttentots, 
certain Negroes, and the natives of Brazil.’^ The 
Chinese have by nature unusually small feet ; and it 

^ On the skulls of the ^ On the Huns, Godron, ‘ De 
American tribes, see Nott and I’Espece,* tom. ii. 1859, p. 300. 
Gliddon, ‘Ty^^s ot Mankind,’ On the Tahitians, Waitz, ‘An- 
1854, p. 440 ; Prichard, ‘ Phys. thropolog.’ Eng. translat. vol. i. 
Hist, of Mankind,’ vol. i. 3rd p. 306. Marsden, quoted by 
edit. p. 321 ; on the natives of Prichard, ‘ Phys. Hist, of Man- 
Arakhan, ibid. vol. iv. p, 637. kind,* 3rd edit. vol. v. p. 67. 
Wilson, * Physical Ethnology,* Lawrence, * Lectures on Physi- 
Smithsonian Institution, 1863, P* 337. 

p. 288 ; on the Fijians, p. 290. This fact was ascertained 

Sir J. Lubbock (‘ Prehistoric in the ‘ Reise der Novara : 
Times,’ 2nd edit. 1869, p. 606) Anthropolog. Thiel,* Dr. Weis- 
gives an excellent r4suin4 on bach, 1867, s. 265 , 
this subject. 
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ifl well-known that the women of the upper classes 
distort their feet to make them stil) smaller. Lastly, 
Humboldt thinks that the American Indians prefer 
colouring their bodies with red paint in order to exag- 
gerate their natural tint ; and until recently European 
women added to their naturally bright colours by 
rouge and white cosmetics; but it may be doubted 
whether barbarous nations have generally had any 
such intention in painting themselves. 

In the fashions of our own dress we see exactly the 
same principle and the same desire to carry every point 
to an extreme; we exhibit, also, the same spirit of 
emulation. But the fashions of savages are far more 
permanent than ours ; and whenever their bodies are 
artificially modified, this is necessarily the case. The 
Arab women of the Upper Nile occupy about three 
days in dressing their hair ; they never imitate other 
tribes, but simply vie with each other in the super- 
“lativeness of their own style.” Dr, Wilson, in 
speaking of the compressed skulls of various American 
races, adds, ^‘such usages are among the least eradit 
cable, and long survive the shock of revolutions that 
change dynasties and efface more important national 
“ peculiarities.” The same principle comes into play 
in the art of breeding ; and we can thus understand, 
as I have elsewhere explained,’^ the wonderful develop- 
ment of the many races of animals and plants, which 
have been kept merely for ornament. Fanciers always 
wish each character to be somewhat increased ; they 
do not admire a medium standard ; they certainly do 

™ ‘ Smithsonian Institution,’ ” * The Variation of Animah 
1863, p. 289. On the fashions of and Plants under Domestica- 
Arab women, Sir B. Baker, ’The voL i p. 314; vel li. p, 

NUe Tributaries,’ 1867, p, 131. 340. 
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not desire an; great and abrupt change in the 
character of their breeds; they admire solely what 
they are accustomed to, but they ardently desire to 
see each characteristic feature a little more developed. 

The senses of man and of the lower animals seem to 
be so constituted that brilliant colours and certain 
forms, as well as harmonious and rhythmical sounds, 
give pleasure and are called beautiful; but why this 
should be so we know not. It is certainly not true 
that there is in the mind of man any .universal 
standard of beauty with respect to the human body. It 
i% however, possible that certain tastes may in the 
course of time become inherited, though there is no 
evidence in favour of this belief ; and if so, each race 
would possess its own innate ideal standard of beauty. 
It has been argued that ugliness consists in an 
approach to the structure of the lower animals, and no 
doubt this is partly true with the more civilised nations, 
in which intellect is highly appreciated f but this 
explanation will hardly apply to all forms of ugliness. 
Che men of each race prefer what they are accustomed 
to ; they cannot endure any great change ; but they 
like variety, and admire each characteristic carried to 
a moderate extreme.*^® Men accustomed to a nearly 
oval face, to straight and regular features, and to 
bright colours, admire, as we Europeans know, these 
points when strongly developed. On the other hand, 
men accustomed to a broad face, with high cheek-bones, 
a depressed nose, and a black skin, admire these peou- 

Schaaflfhausen, ‘ArcMv. dozen more or leas different 
fdr Anthropologie,’ 1866, s. 164. theories of the idea of beauty; 

^ Mr. Bain has collected but none are quite the same 
0 Mental and Moral Science,’ that here given. 

1868 . pp. 30^14) about a 
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liarities when strongly marked. ITo doubt ohiiraeters 
of all kinds may be |io<\fTntich devt^loped ibr beauty. 
Hence a perfect beauty, which implies many characters 
modified in a particular manner, wi"?’ be in every race 
a jfrodigy. As the great anatomist Bichat long ago 
said, if every one were oast in the same mould, there 
would be no such thing as beauty. If all our women 
were to become as beautiful as the 'Venus de' Medici, 
we should for a time be charmed ; but we should soon 
wish for variety ; and as soon as we had obtained 
variety, we should wish to see certain* characters a 
little exaggerated beyond the then existing common 
standard. 
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CHAPTEB XX. 

Secondary Sexual Characters op Man — contirmed. 

On tlie effects of the continued selection of women according to a 
different standard of beauty in each race — On the causes which 
interfere with sexual selection in civilised and savage nations— 
Conditions favourable to sexual selection during primeval times 
— On the manner of action of sexual selection with mankind— 
On the women in savage tribes having some power to choose 
their husbands — ^Absence of hair on the Dody, and development 
of the beard — Colour of the skin — Summary. 

We have seen in the last chapter that with all 
barharons races ornaments, dress, and external appear- 
ance are highly valued ; and that the men judge of the 
fceauty of their women by widely different standards. 
We must next inquire whether this preference and the 
consequent selection during many generations of those 
women, which appear to the men of each race the most 
attractive, has altered the character either of the 
females alone, or of both sexes. With mammals the 
general rule appears to be that characters of all kinds 
are inherited equally by the males and females; we 
might therefore expect that with mankind any charac- 
ters gained by the females or by the males through 
sexual selection would commonly be transferred to the 
offspring of both sexes. If any change has thus been 
effected, it is almost certain that the different races 
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would be differently modified, as each has Its own 
standard of beauty. 

With mankind, especially with savages, many causes 
iDteifere with the action of sexual Section as far as 
thsh bodily frame is concerned. Civilised men are 
largely attracted by the mental charms of women, by 
their wealth, and especially by their social position ; 
for men rarely marry into a much lower rank. The 
men who succeed in obtaining the more beautiful 
women will not have a better chance of leaving a long 
line of descendants than other men with plainer wives, 
save the few who bequeath their fortunes according to 
primogeniture. With respect to the opposite form of 
selection, namely, of the more attractive men by the 
women, although in civilised nations women have free 
or almost free choice, which is not the case with 
barbarous races, yet their choice is largely influenced 
by the social position and wealth of the men ; and the 
success of the latter in life depends much on their 
intellectual powers and energy, or on the fruits of 
these same powers in their forefathers. No excuse fc 
needed for treating this subject in some detail ; for, as 
the German philosopher Schopenhauer remarks, “ the 
“final aim of all love intrigues, be they comic or 
“ tragic, is really of more importance than all other 
“ends in human life. What it all turns upon is 
“ nothing less than the composition of the next gene- 
“ration. ... It is not the weal or woe of any one 
“ individual, but that of the human race to come, which 
“ is here at stake.” ^ 

There is, however, reason to believe that in certain 

^ ‘ Schopenhauer and Darwinism/ in ‘ Journal of Anthropology, 
1S71, p. 328. 
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civilised and setni-civilised nations sexual selection has 
effected something in modifying the bodily frame of 
some of the members. Many persons are convinced, 
as it appears to me with justice, that our aristocracy, 
including under this term all wealthy families ^ in 
which primogeniture has long prevailed, from having 
chosen during many generations from all classes the 
more beautiful women as their wives, have become 
handsomer, according to the European standard, than 
the middle classes ; yet the middle classes are placed 
under equally favourable conditions of life for the 
perfect development of the body. Cook remarks that 
the superiority in personal appearance “which is ob« 
“ servable in the erees or nobles in all the other islands 
“ (of the Pacific) is found in the Sandwich Islands ; ” 
but this may be chiefly due to their better food and 
manner of life. 

The old traveller Chardin, in describing the Persians, 
says their “blood is now highly refined by frequent 
“intermixtures with the Georgians and Circassians, 
“ two nations which surpass all the world in personal 
“beauty. There is hardly a man of rank in Persia 
“ who is not born of a Georgian or Circassian mother.’^ 
He adds that they inherit their beauty, “not from 
“their ancestors, for without the above mixture, the 
“ men of rank in Persia, who are descendants of the 
“ Tartars, would be extremely ugly.” * Here is a more 
curious case ; the priestesses who attended the temple 
of Venus Erycina at San-Qiuliano in Sicily, were 
selected for their beauty out of the whole of Greece ; 

^ These quotations are taken upper classes in England to *the 
fiom Lawrence ('Lectures on men having long selected the 
Physiology,’ 162% p. 663), more beautiful women, 
who atmbutes the beauty of the 
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they were Hot vestal yirgm««; an^'Quatrefagp:,® who 
states the foregoing fact, /ays that the woihen of San- 
Giuliano are now famhu^ as the most beautifnl in the 
island, and are songht by artists as models. But it is 
obv^us that the evidence in all the above cases is 
doubtful. 

The following case, though relating to savages, is 
well worth giving from its curiosity. Mr. Winwood 
Eeade informs me that the Jollofs, a tribe of negroes on 
the west coast of Africa, ‘^are remarkable for their 
‘‘uniformly fine appearance."’ A friend of his asked 
one of these men, How is it that every one whom I 
“ meet is so fine looking, not only your men, but your 
“ women ? ’* The Jollof answered, “ It is very easily 
“ explained : it has always been our custom to pick out 
“ our worst-looking slaves and to sell them.” It need 
hardly be added that with all savages, female slaves 
serve as boncubines. That this negro should have 
attributed, whether rightly or wrongly, the fine 
appearance of his tribe to the long-continued elimina- 
tion of the ugly women is not so surprising as it may aj 
first appear ; for I have elsewhere shewn ^ that negroes 
fully appreciate the importance of selection in the 
breeding of their domestic animals, and I could give 
from Mr. Beade additional evidence on this head. 

The Carnes which prevent or check the Action of Sexual 
Selectim with Savages . — The chief causes are, fixst, so- 
called communal' marriages or promiscuous inter- 
course ; secondly^ the consequences of female infanti- 

• ‘ Anthropologic,’ * Eevue des * ‘The Variation of Animals 
Oours ScientifiqucB,* Oct. 1868 , and Plants under Domestica- 
P-m. ^ tion,»voLlp. 207. 
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cide ; thirdly, early betrothals ; and lastly, the low 
estimation in which women are held, as mere slaves. 
These four points must be considered in some detail. 

It is obvious that as long as the pairing of man, or 
of any other animal, is left to mere chance, with no 
choice exerted by either sex, there can be no sexual 
selection; and no effect will be produced on the 
offspring by certain individuals having had an advan- 
tage over others in their courtship. Now it is asserted 
that there exist at the present day tribes which 
practise what Sir J. Lubbock by courtesy calls com- 
munal marriages ; that is, all the men and women in 
the tribe are husbands and wives to one another. The 
licentiousness of many savages is no doubt astonishing, 
but it seems to me that more evidence is requisite, 
before we fully admit that their intercourse is in any case 
promiscuous. Nevertheless all those who have most 
closely studied the subject/ and whose judgment is 
worth much more than mine, believe that communal 
marriage (this expression being variously guarded) was 
^jhe original and universal form throughout the world, 
including therein the intermarriage of brothers and 
sisters. The late Sir A. Smith, who had travelled 

® Sir J. Lubbock, ‘ The Origin Morgan, in his interesting 
of Civilisation,* 1870, chap, iii, memoir on the classificatory 
especially pp. 60-67. Mr. system of relationship (‘ Proc. 
M‘Leiinan, m his extremely American Acad, of Sciences,* vol. 
valuable work on ‘Primitive vii. Feb. 1868, p. 476), con- 
Marriage,* 1866, p. 163, speaks eludes that polygamy and all 
of the union of the sexes “ in forms of marriage during prime* 
“ the earliest times as loose, val times were essentially un- 
“ transitory, and in some degree known. Jjf appears also, from 
“ promiscuous.’* Mr. M‘Leunan Sir J. Lubbock’s work, tliat 
and Sir J. Lubbock have col- Bachofen likewise believes that 
lected much evidence on the communal intercourse oiiginally 
extreme licentiousness of savages prevailed, 
at the present time. Mr. L. H. 
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widely in S. Africa, and knew much about tL^j habits 
of savages there and elsf? where, exoressed to me the 
strongest opinion that no race exists in which woman 
is cunsidered as the property of ; community. I 
beMeve that his judgment was largely determined by 
what is implied by the term marriage. Throughout 
the following discussion I use the term in the same 
sense as when naturalists speak of animals as mono- 
gamous, meaning thereby that the male is accepted by 
or chooses a single female, and lives with her either 
during the breeding-season or for the whole year, 
keeping possession of her by the law of might ; or, as 
when they speak of a polygamous species, meaning 
that the male lives with several females. This kind of 
marriage is all that concerns us here, as it suffices for 
the work of sexual selection. But I know that some 
of the writers above referred to imply by the term 
marriage a recognised right protected by the tribe. 

The indirect evidence in favour of the belief of the 
former prevalence of communal marriages is strong, 
and rests chiefly on the terms of relationship which are 
employed between the members of the same tribe, 
implying a connection with the tribe, and not with 
either parent. But the subject is too largo and 
complex for even an abstract to be here given, and I 
will confine myself to a few remarks. It is evident in 
the ease of such marriages, or where the marriage tie 
is very loose, that the relationship of the child to its 
father cannot be known. But it seems almost incredi- 
ble^ that tl^e relationship of the child to its mother 
should ever be completely ignored, especially as the 
Women in most savage tribes nurse their infants for a 
long time. Accordingly, in many oases the lines of 
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descent are traced tlirongli the mother alon^, to the 
exclusion of the father. But in other cases the terms 
employed express a connection with the tribe alone, to 
the exclusion even of the mother. It seems possible 
that the connection between the related members of 
the same barbarous tribe, exposed to all sorts of danger, 
might be so much more important, owing .to the need 
of mutual protection and aid, than that between the 
mother and her child, as to lead to the sole use of terms 
expressive of the former relationships ; but Mr. Morgan 
is convinced that this view is by no means sufficient. 

The terms of relationship used in different parts of 
the world may be divided, according to the author just 
quoted, into two great classes, the classificatory and 
descriptive, — the latter being employed by us. It is 
the classificatory system which so strongly leads to the 
belief that communal and other extremely loose forms 
of marriage were originally universal. But as far as I 
can see, there is no necessity on this ground for 
Ijelieving in absolutely promiscuous intercourse; and I 
am glad to find that this is Sir J. Lubbock’s view. 
Men and women, like many of the lower animals, 
might formerly have entered into strict though 
temporary unions for each birth, and in this case 
nearly as much confusion would have arisen in the 
terms of relationship as in the case of promiscuous 
intercourse. As far as sexual selection is concerned, 
all that is required is that choice should be exerted 
before the parents unite, and it signifies little whether 
the unions last for life or only for a season.^ 

Besides the evidence derived from the terms of 
relationship, other lines of reasoning indicate the 
former wide prevalence of communal marriage. Sir J. 
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Lubbock accounts® for the Grange and widely- 
extended habit of exogamy— that Ik, the men of one 
tribe taking wires from a distinct^ tribe,— by com- 
munism having been the oripnal foriu of intercourse ; 
so lhat a man never obtained a wife for himself unless 
he captured her from a neighbouring and hostile tribe, 
and then she would naturally have become his sole and 
valuable property. Thus the practice of capturing 
wives might have arisen; and from the honour so 
gained it might ultimately have become the universal 
habit. According to Sir. J. Lubbock,® we can also 
thus understand the necessity of expiation for 
marriage as an infringement of tribal rites, since, 
according to old ideas, a man had no right to appro- 
“priate to himself that which belonged to the whole 
** tribe.” Sir J. Lubbock further gives a curious body 
of facts shewing that in old times high honour was 
bestowed on women who were utterly licentious ; and 
this, as he explains, is intelligible, if we admit that 
promiscuous intercourse was the aboriginal, and there-^ 
fore long revered custom of the tribe.^ 

Although the manner of development of the 
marriage-tie is an obscure subject, as we may infer 
from the divergent opinions on several points between 
the three authors who have studied it most closely, 
namely, Mr. Morgan, Mr. McLennan, and Sir J. 
Lubbock, yet from the foregoing and several other 
lines of evidence it seems probable ® that the habit of 

* ‘ Address to British Atisocia- found copious evidence on re- 
tion On the Social and Religious lationship through the females 
Oondition of the Lower Races of alone, or with the tribe alone, 
^an,* 1870, p. 20. • Mr. 0. Staniland Wake 

^ ‘ Origin of Civilisation,’ 1870, argues strongly (* Anthropo- 
P- 86. In the several works logia,* Marcil^ 1874, p. 197) 
above quoted, there wiH be against the vihwa held by thest 
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marriage, in any strict sense of the word, has been 
gradually developed ; and that almost promiscuous or 
very loose intercourse was once extremely common 
throughout the world. Nevertheless, from the strength 
of the feeling of jealousy all through the animal king- 
dom, as well as from the analogy of the lower animals, 
more particularly of those which come nearest to man, 
I cannot believe that absolutely promiscuous intercourse 
prevailed in times past, shortly before man attained U 
his present rank in the zoological scale. Man, as I 
have attempted to shew, is certainly descended from 
some ape-like creature. With the existing Quadru- 
mana, as far as their habits are known, the males of 
some species are monogamous, but live during only a 
part of the year with the females • of this the orang 
seems to afford an instance. Several kinds, for 
example some of the Indian and American monkeys, 
are strictly monogamous, and associate all the year 
round with their wives. Others are polygamous, for 
example the gorilla and several American species, and 
each family lives separate. Even when this occurs, 
the families inhabiting the same district are probably 
somewhat social ; the chimpanzee, for instance, is 
occasionally met with in large bands. Again, oth(^r 
species are polygamous, but several males, each with 
his own females, live associated in a body, as with 
several species of baboons.* We may indeed conclude 

three writers on the former hamadryas lives in great troops 
prevalence of almost promis- containing twice as many adult 
cuous intercourse ; and he thinks females as adult males. See 
that the classificatory system of Rengger on American polyg;^- 
relationship can be otherwise mous species, and Owen (* Anat. 
explained. of Vertebrates/ vel. iii, p. 746) on 

* Brehm (* Ihust. Theirleben,’ American monogamous species. 
B. i. p. 77) says Oynocej^/Lalm Other references might be. added 
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from what we know of the jealousy of all male 
quadrupeds, armed, as, ma.iy of them are, with special 
weapons for battling with their rivals, that promiscuous 
intercourse in a state of nature i extremely im- 
prcftable. The pairing may not last for life, but only 
for each birth; yet if the males which are the strong 
est and best able to defend or otherwise assist their 
ftjmales and young, were to select the more attractive 
females, this would suffice for sexual selection. 

Therefore, looking far enough back in the stream cf 
time, and judging from the social habits of man as he 
now exists, the most probable view is that he aborigin- 
ally lived in small communities, each with a single 
wife, or if powerful with several, whom he joalously 
guarded against all other men. Or he may not have 
been a social animal, and yet have lived with several 
wives, like the gorilla ; for all the natives agree that 
''hut one adult male is seen in a band; when the 
" young male grows up, a contest takes place for 
"mastery, and the strongest, by killing and driving 
"out the others, establishes himself as the head of 
" the community.” The younger males, being thus 
expelled and wandering about, would, when at last 
successful in finding a partner, prevent too close 
interbreeding within the limits of the same family. 

Although savages are now extremely licentious, and 
although communal marriages may formerly have 
largely prevailed, yet many tribes practise some form 
of marriage, but of a far more lax nature than that of 
civilised nations. Polygamy, as just stated, is almost 
universally followed by the leading men in every tribe. 

Dr. Savage, in * Boston Journal of Nat. Hict.* vol. v^ 1846—47, 
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UeTertheless there are tribes, standing almost at the 
bottom of the scale, which are strictly monogamous. 
This is the case with the Veddahs of Ceylon : they 
haye a saying, according to Sir J. Lubbock,^' “that 
“death alone can separate husband and wife.” »An 
intelligent Kandyan chief, of course a polygamist, 
“ was pUfectly scandalised at the utter barbarism of 
“living with only one wife, and never parting until 
“ separated by death.” It was, he said, “just like the 
“Wanderoo monkeys.” Whether # savages who now 
enter into some form of marriage, either polygamous 
or monogamous, have retained this habit from primeval 
times, or whether they have returned to some form of 
marriage, after passing through a stage of promiscuous 
intercourse, I will not pretend to conjecture. 

Infanticide . — This practice is now very common 
throughout the world, and the?h is reason to believe 
that it prevailed much more extensively during former 
times.'^ Barbarians find it difficult to support them- 
selves and their children, and it is a simple plan to 
kill their infants. In South America some tribes, 
according to Azara, formerly destroyed so many infants 
of both sexes that they were on the point of ex- 
tinction. In the Polynesian Islands women have been 
known to kill from four or five, to even ten of their 
children ; and Ellis could not find a single woman who 
had not killed at least one. In a village on the 
eastern frontier of India Colonel MacCulloph found not 
a single female child. Wherever infanticide prevails 

“ * Prehifltodo Times,* 1869, p. on exogamy and infanticide, pp. 
424. ^ 130, 138, 166. 

“ Mr. McLennan, * Primitive “ Dr. Gerland 0 XJeber das 
Mamage,’ 1865. Sm espedally Anssterb^ der Naturvdlker/ 
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the strxiggle for existence will be in so far Jess serere, 
and all the members , of 4he tribe V have an almost 
equally good ehanee of rearing their few surviving 
children. In most cases a lar gey . amber of female 
thin of male infants are destroyed, for it is obvious 
that the latter are of more value to the tribe, as they 
will, when grown up, aid in defending iiHland can 
support themselves. But the trouble experienced by 
the women in rearing children, their consequent loss 
of beauty, the higher estimation set on them when few, 
and their happier fate, are assigned by the women 
themselves, and by various observers, as additional 
motives for infanticide. 

When, owing to female infantici^, the women of a 
tribe were few, the habit of capturing wives from 
neighbouring tribes would naturally arise. Sir J. 
Lubbock.., however, as we have seen, attributes the 
practice in chief pft; to the former existence of 
communal marriage, and to the men having conse- 
quently captured women from other tribes to hold as 
their sole property. Additional causes might ]?e 
assigned, such as the communities being very small, in 
which case, marriageable women would often be 
deficient. That the habit was most extensively 
practised during former t^mes, even by the ancestors 
of civilised nations, is clearly shewn by the preserva- 
tion of many curious customs and ceremonies, of which 

1868) has collected much in- In the fonner reprints of the 
formation on infanticide, see 2nd edition of this book an 
especially as. 27, 61, 64. Azara incorrect quotation from Sir Q-. 
(‘ Voyages,’ &o. tom. ii. pp. 94, Grey was unfortunately given 
116) enters in detail on the in the above passage and has 
motives. See also M‘Lennan now been removed from the text, 
(ibid, p. for eases in Ihdia. 



904 


THE DESCENT OP MAN. 


Pabt IU 


Mr. McLennan has given an interesting account. In 
our own marriages the best man ” seems originally 
to have been the chief abettor of the bridegroom in the 
act of capture. Now as long as men habitually 
procured their wives through violence and craft, they 
would have been glad to seize on any woman, and 
would nil have selected the more attractive ones. 
But as soon as the practice of procuring wives from a 
distinct tribe was effected through barter, as now occurs 
in many places, the more attractive women would 
generally have been purchased. The incessant crossing, 
however, between tribe and tribe, which necessarily 
follows from any fprm of this habit, would tend to keep 
all the people inhabiting the same country nearly uni- 
form in character; and this would Interfere with the 
power of sexual selection in differentiating the tribes. 

The scarcity of women, consequent on female in- 
fanticide, leads, also, to another practice, that of 
polyandry, still common in several parts of the world, 
Bfii which formerly, as Mr. McLennan believes, pre- 
vailed almost universally : but this latter conclu- 
sion is doubted by Mr. Morgan and Sir J. Lubbock.’^ 
Whenever two or more men are compelled to marry 
one woman, it is certain that all the women of the 
tribe will get married, and 4here will be no selection 
by the men of the more attractive women. But under 
these circumstances the women no doubt will have the 
power of choice, and will prefer the more attractive 
men. Azara, for instance, describes how carefully a 
Guana woman bargains for all sorts of privileges, 

* Primitive Marriage,’ p. also Mr. Morgan, loc. cit., on 
208 ; Sir J. Lubbock, ‘ Origin tbe former prevalence of poly- 
of Civilisation/ p. 100. See andry. 
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before accepting some one or more husbands ; and the 
men in consequence taice unusiu.l care of their 
personal appearance. So amongst the Todas of India, 
who practise polyandry, the girls <^i: accept or refuse 
mj man.^® A very ugly man in these casee would 
perhaps altogether fail in getting a wife, cr get one 
later in life; but tlie handsomer men, althou»gh more 
successful in obtaining wives, would not, as far as we 
can see, leave more oJBfspring to inherit their beauty 
than the less handsome husbands of the same women. 

Early Betrothals and Slavery of Wormn , — With 
many savages it is the custom to betroth the females 
whilst mere infants ; and this would effectually 
prevent preference being exerted on either side 
according to personal appearance. But it would not 
prevent the more attractive women from being after- 
wards stolen or taken by force from their husbands by 
the more powerful men ; and this often happens in 
Australia, America, and elsewhere. The same conse^- 
quencea with reference to sexual selection would to a 
certain extent follow, v^hen women are valued almost 
solely as slaves or beasts of burden, as is the case with 
many savages. The men, however, a: all times would 
prefer the handsomest slaves according to their stand- 
ard of beauty. 

We thus see that several customs prevail with 
savages which must greatly interfere with, or com- 
pletely stop, the action of sexual selection. On the 
other hand, the conditions of life to which savages are 
exposed, and some of their habits, are favourable to 

** Azara, ‘ Voyages,’ &c. tom. ii. pp. 92-95, Colonel Marshall 
* Amongst the Todas,* p, 212* 
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natural selection; and this comes into play at the 
same time with sexual selection. SaTages are known 
to suffer severely from recurrent famines ; they do not 
increase their food by artificial means ; they rarely 
refrain from marriage,^* and generally marry wfiilst 
young. Consequently they must be subjected to 
occasional hard struggles for existence, and the 
favoured individuals will alone survive. 

At a very early period, before man attained to his 
present rank in the scale, many of his conditions 
would be different from what now obtains amongst 
savages. Judging from the analogy of the lower 
animals, he would then either live with a single female, 
or be a polygamist. The most powerful and able 
males would succeed best in obtaining attractive 
females. They would also succeed best in the general 
struggle for life, and in defending their females, as 
well as their offspring, from enemies of all kinds. At 
this early period the ancestors of man would not be 
sufficiently advanced in intellect to look forward to 
distant contingencies ; they would not foresee that the 
rearing of all their children, especially their female 
children, would make the struggle for life severer for 
the tribe* They would be governed more by their 
instincts and less by their feason than are savages at 
the present day. They would not at that period have 
partially lost one of the strongest of all instincts, 
common to all the lower animals, namely, the love of 

“Burchell says (‘ Travels in (‘ Voyages dans l’Ameriqu« 
S. Africa,’ vol. ii. 1824, p. 68), Merid.’ tom. ii. 1809, p. *21) 
that among the wild nations of makes precisely the same remark 
Southern Africa, neither men in regard to the wild Indians of 
1 ^ Woop^ ever pass their lives South America. 
of callbacy. Azara 
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their young offspring ; and «5onseq[uently they would 
not have practised f6i»a|B infanticide. Women would* 
not have been thus rendered scarce, and polyandry 
would not have been practised j ||r I ardly any other 
caitie, except the scarcity of womeh seems sufficient to 
break down the natural and widely prevalent feeling 
of jealousy, and the desire of each male to possess 
a female for himself. Polyandry would be a natural 
stepping-stone to communal marriages or almost pro- 
miscuous intercourse; though the best authorities 
believe that this latter habit preceded polyandry. 
During primordial times there would be no early 
betrothals, for this implies foresight. Nor would 
women be valued merely as useful slaves or beasts of 
burthen. Both sexes, if the females as well as the 
males were permitted to exert any choice, would choose 
their partners not for mental charms, or property, or 
social position, but almost solely from external appear- 
ance. All the adults would marry or pair, and all the 
offspring, as far as that was possible, would be reared ; 
so that the struggle for existence would be periodical!/ 
excessively severe. Thus during these times all the 
conditions for sexual selection would have been more 
favourable than at a later period, when man had 
advanced in his intellectual powers but had retro- 
graded in iis instincts. Therefore, whatever influence 
sexual selection may have had in producing the 
differences between the races of man, and between man 
and the higher Quadrumana, this influence would have 
bee,n more powerful at a remote period than at the 
present day, though probably not yet wholly lost. 

Thfi AsUm nff 800ml mth Mmh 
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T&ind , — With primeval man tinder the favourable condi- 
^ tions jnst stated, and with those savages who at the 
present time enter into any marriage tie, sexual 
selection has probably acted in the following manner, 
subject to greater or less interference from fefhale 
infanticide, early betrothals, &c. The strongest and 
most vigorous men — those who could best defend and 
hunt for their families, who were provided with the 
best weapons and possessed the most property, such 
as a large number of dogs or other animals, — would 
succeed in rearing a greater average number of offspring 
than the weaker and poorer members of the same tribes. 
There can, also, be no doubt that such men would 
generally be able to select the more attractive women. 
At present the chiefs of nearly eve’*y tribe throughout 
the world succeed in obtaining more than one wife. I 
hear from Mr. Mantell that, until recently, almost 
every girl in New Zealand who was pretty, "or promised 
to be pretty, was topn to some chief. With the Kafirs, 
as Mr. C. Hamilton states,^’ the chiefs generally have 
the pick of the women for many miles round, and are 
most persevering in establishing or confirming their 
‘‘ privilege.” We have seen that each race has its own 
style of beauty, and we know that it is natural to man 
to admire each characteristic point in his domestic 
animals, dress, ornaments, and personal appearance, 
when carried a little beyond the average. If then the 
several foregoing propositions be admitted, and I can- 
not see that they are doubtful, it would be an inex- 
plicable circumstance if the selection of the more 
attractive women by the more powerful men of each 
tribe, who would rear on an average a greater number 

‘ Anthro|K)logical Keview,* Jau. 1870, p. xvi 
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of children, did not after the lapse of many generations 
somewhat modify tho ohcracter cf the trihe. 

When a foreign breed of onr domestic animals is 
introduced into a new country, or w’ an a native breed 
is long and carefully attended to, either for use or 
ornament, it is found after several generations to have 
undergone a greater or less amount of change vrhen- 
ever the means of comparison exist. This follows from 
unconscious selection during a long series of genera- 
tions — that is, the preservation of the most approved 
individuals — without any wish or expectation of such 
a result on the part of the breeder. So again, if during 
many years two careful breeders rear animals of the 
same family, and do not compare them together or 
with a common standard, the animals are found to 
have become, to the surprise of their owners, slightly 
different^® Each breeder has impressed, as.. Von 
Nathusius well expresses it, the character of his own 
mind — his own taste and judgment — on his animals. 
What reason, then, can be assigned why similar results 
should not follow from the long-continued selection 8f 
the most admired women by those men of each tribe 
who were able to rear the greatest number of children ? 
This would be unconscious selection, for an effect 
would be produced, independently of any wish or 
expectation on the part of the men who preferred 
certain women to others. 

Let us suppose the members of a tribe, practising 
some form of marriage, to spread over an unoccupied 
continent, they would soon split up into distinct 
hordes, separated from each other by various barriers, 

‘ The Variation of Animals and Plants under Domestication, 
vol. ii. 210 -217. 
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and still jnore effectually by the incessant wars between 
aU barbarous nations. The hordes would thus be 
exposed to slightly different conditions and habits of 
life, and would sooner or later come to differ in some 
small degree. As soon as this occurred, each isolated 
tribe would form forfitself a slightly different standard 
of beauty ; and then unconscious selection would 
come into action through the more powerful and 
leading men preferring certain women to others. 
Thus the differences between the tribes, at first very 
slight, would gradually and inevitably be more or less 
increased. 

With animals in a state of nature, many characters 
proper to the males, such as size, strength, special 
weapons, courage and pugnacity, have been acquired 
through the law of battle. The semi-human pro- 
genitors of man, like their allies the Quadrumana, will 
almost certainly have been thus modified; and, as 
savages still fight for the possession of their women, a 
similar process of selection has probably gone on in a 
greater or less degree to the present day. Other 
characters proper to the males of the lower animals, 
such as bright colours and various ornaments, have 
been acquired by the more attractive males having 
been preferred by the females. There are, however, 
exceptional cases in which the males are the selectors, 
instead of having been the selected. We recognise 
such cases by the females being more highly orna- 

An ingeniouB writer argues, even throughout Europe : ‘see 
from a comparison of the pictures the ‘Lives of Haydn and 
of Raphael, Rubens, and modern Mcsart,* by Bombet (otherwise 
French artists, that the idea of M. Beyle), English translat p^ 
beauty is not absolutely (he same 
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mented tiian the males, —thoir ornamental ,f}^araoters 
having been transmiti^jd «6i:blusively or chiefly to their 
female offspring. One such case has been d^oribed in 
the order to which man belongs, ihut of tne Ehesus 
moAey. 

Man is more powerful in body and mind than woman, 
and in the savage state he keeps her in a ^ar more 
abject state of bondage than does the male of any 
other animal; therefore it is not surprising that he 
should have gained the power of selection. Women 
are everywhere conscious of the value of their own 
beauty; and when they have the means, they take 
more delight in decorating themselves with all sorts of 
ornaments than do men. They borrow the plumes of 
male birds, with which nature has decked this sex, in 
order to charm the females. As women have long been 
selected f beauty, it is not surprising that some of 
their successive variations should have been transmitted 
exclusively to the same sex ; consequently that they 
should have transmitted beauty in a somewhat higher 
degree to their female than to their male offspring, an(f 
thus have become more beautiful, according to general 
ppinion, than men. Women, however, certainly trans- 
mit most of their characters, including some beauty, to 
their offspring of both sexes; so that the continued 
preference by the men of each race for the more 
attractiye women, according to their standard of taste, 
will have tended to modify in the same manner all the 
individuals of both sexes belonging to the race. 

With respect to the other form of sexual selection 
(which with the lower animals is much the more common), 
namely, when the females are the selectors, and accept 
only those males which excite or charm them most, we 
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hare reason to believe that it formerly acted on our 
progenitors. Man in all probability owes his beard, 
and perhaps some other characters, to inheritance from 
an ancient progenitor who thus gained his ornwpients. 
But this form of selection may have ocoasionall/^tfcted 
during later times ; for in utterly barbarous tribes the 
women have more power in choosing, rejecting, and 
tempting their lovers, or of afterwards changing their 
husbands, than might have been expected. As this is 
a point of some importance, I will give in detail such 
evidence as I have been able to collect. 

Hearne describes how a woman in one of the tribes 
of Arctic America repeatedly ran away from her hus- 
band and joined her lover ; and with the Charruas 
of S. America, according to Azara, divofce is quite 
optional. Amongst the Abipones, a man on choosing a 
wife bargains with the parents about the price. But 
“ it frequently happens that the girl rescinds what has 
‘‘ been agreed upon between the parents and the bride- 
** groom, obstinately rejecting the very mention of 
marriage.” She often runs away, hides herself, and 
thus eludes the bridegroom. Captain Musters who 
lived with the Patagoniaas, says that their marriages 
are always settled by inclination; “if the parents 
“ make a match contrary to the daugliter^s will, she 
“ refuses and is never compelled to comply.” In Tierra 
del Puego a young man first obtains the consent of 
the parents hy doing them some service, and then he 
attempts to carry )ff the girh; “ but if she is unwilling, 
“ she hides herself in the woods until her admirer is 
“ heartily tired looking for her, and gives up the 
“ pursuit ; but this seldom happens.” In the Fiji 
Islands the man seizes on the woman whom he wishes 



Ohap. XX. MAN — MODE OF SEXUAL SELECTION. 913 

for his wife by actual or pretended forco^ but 
** reaching the home of her abductor, should she net 
^ approve of the match, she runs to some one who can 
“;gptect her; if, however, she is atisfied, the matter 
settled forthwith.” With the Kalmucks there is a 
regular race between the bride and bridegroom, the 
former having a fair start ; and Clarke “ was assured 
“ that no instance occurs of a girl, being caught, unless 
she has a partiality to the pursuer.” Amongst the 
wild tribes of the Malay Archipelago there is also a 
racing match; and it appears from M. Bourien’s 
account, as Sir J. Lubbock remarks, that ** the race, ‘ is 
not. to the swift, nor the battle to the strong,* but to 
“ the young man who has the good fortune to please 
“his intended bride.” A similar custom, with the 
same result, prevails with the Koraks of North-Eastern 
Asia. 

Turning to Africa : the Kafirs buy their wives, and 
girls are severely beaten by their fathers if they will 
not accept a chosen husband ; but it is manifest from 
many facts given by the Eev. Mr. Shooter, that they 
have considerable power of choice. Thus very ugly, 
though rich men, have been known to fail in getting 
wives. The girls, before consenting to be betrothed, 
compel the men to shew themselves off first in front 
and then behind, and “exhibit their paces.” They 
have been known to prop^ to a man, and they not 
rarely run away with a favoured lover. So again, Mr. 
Leslie, who was intimately acquainted with the Kafirs, 
says, “ it is a mistake to imagine that a girl is sold by 
“her father in the mme manner, and with the same 
“ authority, with which he would dispose of u cow.” 
Amongst the degraded Bushmen of S. Africa, “ when a 
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‘• girl hafl grown up to womanhood without having 
‘^been betrothed, which, however, does not often 
‘‘ happen, her lover must gain her approbation, as well 
“ as that of the parents.” Mr. Winwood Eeade made 
inquiries for me with respect to the negroes of Western 
Africa, and he informs me that “ the women, at least 
among the more intelligent Pagan tribes, have no 
“ difl&culty in getting the husbands whom they may 
“ desire, although it is considered unwomanly to ast 
“ a man to marry them. They are quite capable of 
“falling in love, and of forming tender, passionate, 
“ and faithful attachments.” Additional cases could 
be given. 

We thus see that with savages the women are not in 
quite so abject a state in relation to marriage as has 
often been supposed. They can tempt the men whom 
they prefer, and can sometimes reject those whom they 
dislike, either before or after marriage. Preference on 
the part of the women, steadily acting in any one 
direction, would ultimately affect the character of the 
tiibe; for the women would generally choose not 
merely the handsomest men, according to their standard 
of taste, but those who were at the same time best able 

^ Azara ‘ Voyages,’ &c. tom. tive Marriage,* 1866, p. 32. On 
ii. p. 23. Dobrizhofifer, * An Ao- tbe Malays, Lubbock, ibid. p. 76. 

count of the Abijwnes,* vol. ii. The Kev. J. Shooter, ‘On the 
1822, p. 207. Oapt. Musters, in Kafirs of Natal,* 1867, pp. 
‘ Proc. R. Geomph. Soe.,’ voh 62-60. Mr. D. Leslie, ‘ Kafir 
XV. p. 47. Wuiiamson the Fiji Character and Customs,* 1871, 
Islanders, as quoted by Lubbock, pr. 4. On the Bush-men, Burch- 

‘ Origin of Civilisation,’ 1870, p. ell, ‘Travels in 8. Afiic^* vol. 
79. On the Foegi^s, King and ii. 1824, p. 69. On the Koraks 
Fitzroy, ‘Vo/ages of the Ad- by McKennan, as quoted by Mr. 

venture and Beagle,* vol, ii. 1839, Wak^ in ‘ Anthropologia,^ Oct 

p. 182. On the Kalmucks, 1873, p. 76, 
quoted by M’Lennan, ‘Primi- * 
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to defend and support ^eni. weU-edd''wed pairs 
would commonly rear , a. large?, number ‘of o&pring 
than the less latuuired. The< same result would 
obvmusly follow in a still more marked, manner if 
tl^e was selection on both sides ; that is, if the more 
attractive, and at the same time more powerful men 
were to prefer, and were preferred by, the more attrac- 
tive women. And this double form of selection seems 
actually to have occurred, especially during the earlier 
periods of our long history. 

We will now examine a little more closely some of the 
characters which distinguish the several races of mun 
from one another and from the lower animals, namely, 
the greater or less deficiency of hair on the body, and 
the colour of the skin. We need say nothing about the 
great diversity in the shape of the features and of the 
skull between the different races, as we have seen in 
the last chapter how different is the standard of beauty 
in these respects. These ’bharacters will therefore 
probably have been acted on through sexual selection ; 
but we have no means of judging whether they hate 
been acted on chiefiy from the male or female side. 
The musical faculties of man have likewise been already 
discussed. 

Absence of Emr on the Body, and tit JDevdopment 
on the Faoe and Head . — ^From the presence of the 
woolly hair or lanugo on the human fostus, and of 
rudimentary hairs scattered over the body during 
maturity, we may infer that man is descended from 
some animal which was bom hairjf‘ and remained so 
during life. The loss of hair is an inconvenience and 
probably an injury to man, even in a hot climate, fo? 
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he is thus exposed to the scorching of the sun, and to 
sudden chills, especially during wet weather. As Mr. 
Wallace remarks, the natives in all countries are glad 
to protect their naked backs and shoulders with some 
slight covering. No one supposes that the nakedn^s 
of the skin is any direct advantage to man ; his body 
therefore cannot have been divested of hair through 
natural selection.^^ Nor, as shewn in a former chapter, 
have we any evidence that this can be due to the direct 
action of climate, or that it is the result of correlated 
development. 

The absence of hair on the body is to a certain 
extent a secondary sexual character ; for in all parts 
of the world women are less hairy than men. There- 
fore we may reasonably suspect that this character 
has been gained through sexual seleccion. We know 
that the faces of several species of monkeys, and large 
surfaces at the posterior end of the body of other 
species, have been denuded of hair ; and this we may 
safely attribute to sexual selection, for these surfaces 
ar6 not only vividly coloured, but sometimes, as with 
the male mandrill and female rhesus, much more vividly 
in the one sex than in the other, especially during the 
breeding-season. I am informed by Mr. Bartlett that, 
as these animals gradually reach maturity, the naked 

‘ Contributions to the Theory tions of Devonshire Assoc, for 
of Natural Selection,’ 1870, p. Science,’ 1870) remarks, that 
34:6. Mr. Wallace believes (p. had Mr. Wallace “ employed his 

350) “ that some intelligent “ usual ingenuity on the qiies- 

“ power has guided or deter- tion of man’s hairless skin, he 
“ mined the development of “ might have seen the possibi- 

“ man ; ” and he considers the “ lity of its selection through its 

hairless condition of fche skin as “superior beauty or the heafth 
coming under this head. The “attaching -to superior cleanli* 
Kev. T. B. Stabbing, in com- “ness,” 
mentingon this view (' Transac- 
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surfaces grow larger compared with the si^e of their 
bodies. The hair, however, appears to have been 
removed, not for the sake of nudity, but that the 
colour of the skin may be more ^illy displayed. So 
again with many birds, it appears as if the head and 
neck had been divested of feathers through sexual 
selection, to exhibit the brightly-coloured skin. 

As the body in woman is less hairy than in man, and 
as this character is common to all races, we may con- 
clude that it was our female semi-human ancestors 
who were first divested of hair, and that this occurred 
at an extremely remote period before the several races 
had diverged from a common stock. Whilst our female 
ancestors were gradually acquiring this new character 
of nudity, they must have transmitted it almost equally 
to their offspring of both sexes whilst young ; so that 
its transmission, as with the ornaments of many 
mammals and birds, has not been limited either by sex 
or age. There is nothing surprising in a partial loss of 
hair having been esteemed as an ornament by our ape- 
like progenitors, for we have seen that innumeraole 
strange characters have been thus esteemed by animals 
of all kinds, and have consequently been gained through 
sexual selection. Nor is it surprising that a slightly 
injurious character should have been thus acquired; 
for we know that this is the case with the plumes of 
certain birds, and with the horns of certain stags. 

The females of some of the anthropoid apes, as stated 
in a former chapter, are somewhat less hairy on the 
under surface than the males ; and here we have what 
might have afforded a commencement for the process 
of denudation. With respect to the completion of the 
process through sexual selection, it is wall to bear in 

* 
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mind the New Zealand proverb, ** There is no woman 
“ for a hairy man.” All who have seen photographs of 
the Siamese hairy family will admit how Indioronsly 
hideous is the opposite extreme of excessive hairiness. 
And the king of Siam had to bribe a man to marry tie 
first hairy woman in the family ; and she transmitted 
this character to her young offspring of both sexes.** 
Some races are much more hairy than others, 
especially the males ; but it must not be assumed that 
the more hairy races, such as the European, have 
retained their primordial condition more completely 
than the naked races, such as the Kalmucks or 
Americans. It is more probable that the hairiness of 
the former is due to partial reversion ; for characters 
which have been at some former period long inherited 
are always apt to return. We have sOen that idiots 
are often very hairy, and they are apt to revert in 
other characters to a lower animal type. It does not 
appear that a cold climate has been infiueutial in 
leading to this kind of reversion; excepting perhaps 
with the negroes, who have been reared during several 
generations in the United States,** and possibly with 

^ ‘ The Variation of Animals however, certain that negroes in 
and Plants under Domestication,’ their native and much hotter 
vol. ii. 1868, p. 327. land of Africa, have remarkably 

“ ‘Investigations into Mill- smboth bodies. It should be 

tary and Anthropological Statis- particularly observed, that both 

tics of American Soldiers,’ by B, pure blacks and mulattoes were 

A. Gould, 1869 ; p. 568 :-“Ob- mcluded in the above enumera- 

servations were carefully made tion j and this is an unfortunate 

on the hairiness of 2129 blaok circumstance, as in accordance 

and coloured soldiers, whilst they with a principle, the truth of 

were bathing ; and by looking to which I have elsewhere proved 
the published table, “ it is mani- crossed races of man would be 

“ fest at a glance that there is eminently liable to revert to the 

“ but little, if any, difference be- primordial hairy clMuacter of 

“ tween the white and the black * their early ape-like progenitore. 

“ races in thi|||espeot.’’ It is, 
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the AinoB, who inhabit the .northern inlands of the 
Japan archipelago* the layp of inheritance are so 
complex that we cltn seldom understand their action. 
If the ^eater hairiness of certain races be the result 
o| reversion, unchecked by any form of selection, its 
extreme variability, even "within the limits of the same 
race, ceases to be remarkable/" 

With respect to the beard in man, if we turn to our 
best guide, the Quadrumana, we find beards equally 
developed in both sexes of many species, but in some, 
either confined to the males, or more developed in them 
than in the females. From this fact and from the 
curious arrangement, as well as the bright colours of 
the hair about the heads of many monkeys, it is highly 
probable, as before explained, that the males first 
acquired their beards through sexual selection as an 
ornament, transmitting them in most cases, equally or 
nearly so, to their offspring of both sexes. We know 
from Eschricht^® that with mankind the female as well 
as the male foetus is furnished with much hair on the 
face, especially round the mouth ; and this indictftes 
that we are descended from progenitors of whom both 
sexes were bearded. It appears therefore at first sight 
probable that man has retained his beard from a very 
early period, whilst woman lost her beard at the same 


** Hardly any view advanced 
in this work has met with so 
mhoh disfavour (see for instance, 
Spengel, ‘Die Fortschiatte des 
Darwinismus,’ 1874, p. 80) as 
the above explanation of the loss 
of hair in mankind through 
sexual selection; but none of 
the opposed arguments seem to 
toe of much we^t, in compan* 


son with the facts shewing that 
the nudity of the skin is to a 
certain extent a secondary stixual 
character in man and in some of 
the Quac^rumana. 

* ♦Ueher die Eichtung der 
Haare am Menschlichen Korper,* 
in Miiller’s ‘Archiv fUr Anat 
und Phys.’ 1837, s. 40. 



d20 THE DESCENT OF MAN. Part uL 

time that her body became almost completely divested 
of hair. Even the colour of our beards seems to have 
been inherited from an ape-like progenitor ; for when 
there is any difference in tint between the hair of the 
head and the beard, the latter is. lighter coloured in §11 
monkeys and in man . In those Quadrumana in which 
the male has a large i beard than that of the female, it 
is fully developed only at maturity, just as with man- 
kind; and it is possible that only the later stages of 
development have been retained by man. In opposi- 
tion to this view of the retention of the beard from 
an early period is tho fact of its great variability in 
different races, and oven within the same race; for 
this indicates reversion, — long lost characters being 
very apt to vary on re-appearance. 

Nor must we overlook the part which sexual selec- 
tion may have played in later times; for we know 
that with savages the men of the beardless races take 
infinite pains in eradicating every hair from their 
faces as something odious, whilst the men of the 
beflrded races feel the greatest pride in their beards. 
The women, no doubt, participate in these feelings, 
and if so sexual selection can hardly have failed to 
have effected something in the course of later times. 
It is also possible that the long-continued habit of 
eradicating the hair may have produced an inherited 
effect. Dr. Brown-Sequard has shewn that if certain 
animals are operated on in a particular manner, their 
offspring are affected. Further evidence could be given 
of the inheritance of the effects of mutilations; but 
a fact lately ascertained by Mr, Salvin^® has a more 

On the tail-feathers of Mumot ua, * Proc. Zoolog. Soc.,’ 187^ 
p. 429, 
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direct bearing on the prebcnt i^uestion; foi he has 
shewn that the motmotf which aie known habitually 
to bite off the barbs of the two central tail-feathers, 
baTO the barbs of these feathers ^ tnrally somewhat 
reduced.^^ Nevertheless, with mankind the habit of 
eradicating the beard and the hairs on the body would 
probably not have arisen until these had already be- 
come by some means reduced. 

It is difficult to form any judgment as to how the 
hair on the head became developed to its present great 
length in many races. Eschricht^® states that in the 
human foetus the hair on the face during the fifth 
month is longer than that on the head; and this 
indicates that our semi-human progenitors were not 
furnished with long tresses, which must therefore have 
been a late acquisition. This is likewise indicated by 
the extraordinary difference in the length of the hair 
in the difierent races ; in the negro the hair forms a 
mere curly mat; with us it is of great length, and 
with the American natives it not rarely reaches to the 
ground. Some species of Semnopithecus have their 
heads covered with moderately long hair, and this 
probably serves as an ornament and was acquired 
through sexual selection. The same view may perhaps 
be extended to mankind, for we know that long 
tresses are now and were formerly much admired, 
as may be observed in the works of almost every 
poet ; St, Paul says, “ if a woman have long hair, it 
is a glory to her ; ” and we have seen that in North 

” Mr. Sproat lias suggested Gosse of Geneva, believe that 
(‘Scenes and Studies ol ^Savage artificial modifications of the 
Life,* 1868, p. 25) this same skull tend to be inlierited. 
view. Some distinguished eth- ^ * Ueber die Eichtung,’ ibid., 
nologiits, amongst others M. s. 40. 
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America a chief was elected solely from the length of 
his hair« 

Oolovr of the Skin . — The best kind of evidence that 
in man the colour of the skin has been modified throtgh 
sexual selection is scanty ; for in most races the sexes 
do not differ in this respect, and only slightly, as we 
have seen, in others. We know, however, from the 
many facts already given that the colour of the skin is 
regarded by the men of all races as a highly important 
element in their beauty; so that it is a character 
which would be likely to have been modified through 
selection, as has occurred in innumerable instances 
with the lower animals. It seems at first sight a 
monstrous supposition that the jet-blackness of the 
negro should have been gained thiough sexual selec- 
tion ; but this view is supported by various analogies, 
and we know that negroes admire their own colour. 
With mammals, when the sexes differ in colour, the 
male is often black or much darker than the female ; 
and it depends merely on the form of inheritance 
whether this or any other tint is transmitted to both 
sexes or to one alone. The resemblance to a negro in 
miniature of Pithecia satanas with his jet black skin, 
white rolling eyeballs, and hair parted on the top of 
the head, is almost ludicrous. 

The colour of the face differs much more widely in 
the various kinds of monkeys than it does in the races 
of man ; and we have some reason to believe that the 
red, blue, orange, almost white and black tints of their 
skin, even when common to both sexes, as well as the 
bright colours of their fT*r, and the ornamental tufts 
about the head, have all been acquired through sexual 
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eeleotiott. As the order of develppiQeiit dnrin;; growth, 
generally indicates the Prdeft in ^hioh the characters 
of a specie!! hare been developed and modified during 
previpus generations; and as the Tewlj'bom in&nts 
of file various races of man do hot differ nearly as 
much in colour as do the adults, although their bodies 
are as completely destitute of hair, we have some slight 
evidence that the tints of the different races were 
acquired at a period subsequent to the removal of the 
hair, which must have occurred at a very early period 
in the history of man. 

Simmary. — We may conclude that the greater size, 
strength, courage, pugnacity, and energy of man, in 
comparison with woman, were acquired during primeval 
times, and have subsequently been augmented, chiefiy 
through the contests of rival males for the possession 
of the females. The greater intellectual vigour and 
power of invention in man is probably due to natural 
selection, combined with the inherited effects of habii;, 
for the most able men will have succeeded best in 
defending and providing for themselves and for their 
wives and offspring. As far as the extreme intricacy 
of the subject permits us to judge, it appears that our 
male ape-like progenitors acquired their beards as an 
ornament to charm or excite the opposite sex, and 
transmitted them only to their male offspring. The 
females apparently first had their bodies denuded of 
hair, also as a sexual ornament ; but they transmitted 
this character almost equally to both sexes. It is not 
improbable that the ttmales were modified in other 
respects for the same purpose and by the same means; 
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SO that women have acquired sweeter voices and be- 
come more beautiful than men. 

It deserves attention that with mankind the condi- 
tions were in many respects much more favourable for 
sexual selection, during a very early period, when «aan 
had only just attained to the rank of manhood, than 
during later times. For he would then, as we may 
safely conclude, have been guided more by his instinc- 
tive passions, and less by foresight or reason. Ho 
would have jealously guarded his wife or wives. He 
would not have practised infanticide; nor valued his 
wives merely as useful slaves ; nor have been betrothed 
to them during infancy. Hence we may infer that 
the races of men were diifferentiated, as far as sexual 
selection is concerned, in chief part at a very remote 
epoch; and this conclusion throws I’ght on the remark- 
able fact that at the most ancient period, of which we 
have as yet any record, the races of man had already 
come to differ nearly or quite as much as they do at 
the present day. 

• The views here advanced, on the part which sexual 
selection has played in the history of man, want 
scientific precision. He who does not admit this agency 
in the case of the lower animals, will disregard all that 
I have written in the later chapters on man. We 
cannot positively say that this character, but not that, 
has been thus modified ; it has, however, been shewn 
that the races of man differ from each other and from 
their nearest allies, in certain characters which are of 
no service to them in their daily habits of life, and 
which it is extremely probable would have been modified 
through sexual selection. We have seen that with the 
lowest savages the people of each tribe admire their 
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own characteristic qualities, — the . shape of the head 
and face, the squareness of the ch«ek-bones, tLtj promi- 
nence or depression of th^ nose, the colour of the skin, 
the length of the hair on the he^d, the absence of hair 
on Jhe facfe and body, or the prosen<’ of a great beard, 
and so forth. Hence these and other such points could 
hardly fail to be slowly and gradually exaggerated, 
from the more powerful and able men in each tribe, 
who would succeed in rearing the largest number of 
offspring, having selected during many generations for 
their wives the most strongly characterised and there- 
fore most attractive women. For my own part I 
conclude that of all the causes which have led to the 
differences in external appearance between the races of 
man, and to a certain extent between man and the 
lower animals, sexual selection has been the most 
efficient 
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CHAPTEE XXL . 

** General Summary and Conclusion. 

Main concluflioo that man descended from some lower form— 
Manner of development — Genealogy of man — Intellectual and 
moral faculties — Sexual Selection — Concluding remarks. 

A BRIEF summary will be sufl&cient to recall to the 
reader’s mind the more salient points in this work. 
Many of the views which have been advanced are highly 
specnlative, and some no doubt wilJ prove erroneous ; 
but I have in every case given the reasons which have 
led me to one vidw rather than to another. It seemed 
worth while to try how far^ the principle of evolution 
would throw light on some of the more complex pro- 
blems in the natural history of man. False facts are 
highly injurious to the progress of science, for they 
often endure long; but false views, if supported by 
some evidence, do little harm, for every one takes a 
salutary pleasure in proving their falseness : and when 
this is done, one path towards error is closed and the 
road to truth is often at the same time opened. 

The main conclusion here arrived at, and now held 
by many naturalists who are well competent to form a 
sound judgment, is that man is descended from some 
less highly organised form. The grounds upon which 
this conclusion rests will never be shaken, for the close 
similarity between man and the lower animals in 
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embryomo^ development, as well as in innumerable 
points of structure and constitution, both of high and 
of the most trifling jmj^jttance, —the rudiments which 
he retains, and the abnormal reversions to which he is 
ocga®i^>^^lly liable, — ate facts which annot be disputed. 
They have long been known, but until recently they 
told us nothing with respect to the origin of man. 
Now when viewed by the light of our knowledge of the 
whole organic world, their meaning is unmistakable. 
The great principle of evolution stands up clear and 
firm, when these groups oi facts are considered in 
connection with others, such as the mutual affinities of 
the members of tne same group, their geographical 
distribution in past and present times, and their 
geological succession. It is incredible that all these 
facts should speak falsely. He who is not content to 
look, like a savage, at the phenomena of nature as 
disconnected, cannot any longer believe that man is the 
work of a separate act of creation. He will be forced 
to admit that the close resemblance of the embryo of 
man to that, for instance, of a dog — the constructidn 
of his skull, limbs and whole frame on the same plan 
with that of other mammals, independently of the uses 
to which the parts may be put — the occasional re- 
appearance of various structures, for instance of several 
muscles, which man does not normally possess, but 
which are common to the Quadrumana — and a crowd 
of analogous facts — all point in the plainest manner to 
the conclusion that man is the oo-descendant with 
other mammals of a common progenitor. 

'We have seen that man incessantly presents indi- 
vidual differences in aU parts of his body and in his 
mental faculties. These differences or variations seem 
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to be induced by the same general causes, and to obey 
the same laws as with the lower animals. In both 
cases similar laws of inheritance prevail. Man tends 
to increase at a greater rate than his means of sub- 
sistence ; consequently he is occasionally subjected to 
a Sf3vere struggle for existence, and natural selection 
will have efiected whatever lies within its scope. A 
succession of strongly-marked variations of a similar 
nature is by no means requisite ; slight fluctuating 
diiferences in the individual sufliee for the work of 
natural selection ; not that we have any reason to 
suppose that in the same species, all parts of the 
organisation tend to vary to the same degree. We 
may feel assured that the inherited effects of the long- 
continued use or disuse of parts will have done much 
in the same direction with natural ^election. Modifi- 
cations formerly of importance, though no longer of 
any special use, are long-inherited. When one part is 
modified, other parts change through the principle of 
correlation, of which we have instances in many 
ourious cases of correlated monstrosities. Something 
may be attributed to the direct and definite action of 
the surrounding conditions of life, such as abundant 
food, heat or moisture ; and lastly, many characters of 
slight physiological importance, some indeed of con- 
siderable importance, have been gained through sexual 
selection. 

No doubt man, as well as every other animal, 
presents structures, which seem to our limited know- 
ledge, not to be now of any service to him, nor to have 
been so formerly, either for the general conditions* of 
life, or in the relations of one sex to the other. Such 
structures cannot be accounted for by any form of 
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selection, or by the inherited e^^fects of the ^iso and 
disuse of parts. We know, however, that many strange 
and strongly- marked peculiarities oi structure occasion- 
ally appear in our domesticated productions, and if 
thdir unknown causes were to aci more uniformly, 
they would probably become common to all the 
individuals of the species. We may hope hereafter 
to understand something about the causes of such 
occasional modifications, especially through the study 
of monstrosities : hence the labours of experimentalists, 
iuoh as those of M. Camille 1 hircste, are full of promise 
for the future. In general we can only say that the 
cause of each slight variation and of each monstrosity 
lies much more in the constitution of the organism, 
than in the nature of the surrounding conditions; 
though new and changed conditions certainly play an 
important part in exciting organic changes of many 
kinds. 

Through the means just specified, aided perhaps by 
others as yet undiscovered, man has been raised to his 
present state. But since he attained to the rank Si 
manhood, he has diverged into distinct races, or as 
they may be more fitly called, sub-species, borne of 
these, such as the Negro and European, are so distinct 
that, if specimens had been brought to a naturalist 
without any further information, they would un- 
doubtedly have been considered by him as good and 
true species. Nevertheless all the races agree in so 
many unimportant details of structure and in so many 
mental peculiarities, that these can be accounted for 
only by inheritance from a common progenitor ; and a 
progenitor thus characterised would probably deserve 
to rank as man. 3 q 
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It muBt not be supposed that the divergence of each 
race from the other races, and of all from a common 
stock, can be traced bapk to any one pair of pro- 
genitors. On the contrary, at every stage in the 
process of modification, all the individuals which w^re 
in any way better fitted for their conditions of life, 
though in different degrees, would have survived in 
greater numbers than the less well-fitted. The process 
would have been like that followed by man, when ho 
does not intentionally select particular individuals, but 
breeds from all the superior individuals, and neglects the 
inferior. He thus slowly but surely modifies his stock, 
and unconsciously forms a new strain. So with respect to 
modifications acquired independently of selection, and 
due to variations arising from the nature of the 
organism and the action of the surrounding con- 
ditions, or from changed habits of life, no single pair 
will have been modified much more than the other 
pairs inhabiting the same country, for all will have 
been continually blended through free intercrossing. 

By considering the embryological structure of man, 
— the homologies which he presents with the lower 
animals, — the rudiments which he retains, — and the 
reversions to which he is liable, we can partly recall 
in imagination the former condition of our early 
progenitors; and can approximately place them in 
their proper place in the zoological series. We thus 
learn that man is descended from a hairy, tailed 
quadruped, probably arboreal in its habits, and an 
inhabitant of the Old World. This creature, if its 
whole structure had been examined by a naturalist, 
would have been classed amongst the Quadrumana, as 
surely as the still more ancient progenitor of the Old 
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and New World monkeys. Ihe QuadrnmanL and all 
the higher mammals are probabh derived from an 
ancient marsupial animal, and this through a long 
line of diversified forms, from ^ amphibian-like 
creSture, and this again from some fish-like animal. 
In the dim obscurity of the past wo can see that the 
early progenitor of all the Yertebrata must have been 
zn aquatic animal, provided with branchiae, with the 
two sexes united in the same individual, and with the 
most important organs of the body (such as the brain 
and heart) imperfectly or not at all developed. This 
animal seems to have been more like the larvae of the 
existing marine Ascidians than any other known form. 


The high standard of out intellectual powers and 
moral disposition is the greatest difficulty which 
presents itself, after we have been driven to this 
conclusion on the origin of man. But every one who 
admits the principle of evolution, must see that the 
mental powers of the higher animals, which are tb^ 
same in kind with those of man, though so dilTerent in 
degree, are capable of advancement. Thus the interval 
between the mental powers of one of the higher apes 
and of a fish, or between those of an ant and scale- 
insect, is immense; yet their development does not 
offer any special difficulty; for with our domesticated 
animals, the mental faculties are certainly variable, 
and the variations are inherited. No one doubts that 
they are of the utmost importance to animals in a 
state of nature. Therefore the conditions are favour- 
able for their development through natural selection. 
The same conclusion may be extended to man; the 
intellect must have been all-important to him, even at 
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a very remote period, as enabling him to invent aiifl 
use language, to make weapons, tools, traps, &c., 
whereby with the aid of his social habits, he long ago 
became the most dominant of all living creatures. 

A great stride in the development of the inteltect 
will have followed, as soon as the half-art and half- 
instinct of language came into use ; for the continued 
use of language will have reacted on the brain and 
produced an inherited efVect ; and this again will haY<3 
reacted on the improvement of language. As Mr. 
Chauncey Wright^ has well remarked, the largeness of 
the brain in man relatively to his body, compared will) 
the lower animals, may be attributed in chief part to 
the early use of some simple form of language, — that 
wonderful engine which affixes signs to all sorts of 
objects and qualities, and excites trains of thought 
which would never arise from the mere impression of 
the senses, or if they did arise could not be followed 
out. The higher intellectual powers of man, such as 
those of ratiocination, abstraction, self-consciousness, 
&c., probably follow from the continued improvement 
and exercise of the other mental faculties. 

The development of the moral qualities is a more 
interesting problem. The foundation lies in the social 
instincts, including under this term the family ties. 
These instincts are highly complex, and in the case 
of the lower animals give special tendencies towards 
certain definite actions ; but the more important ele- 
ments are love, and the distinct emotion of sympathy. 
Animals endowed with the social instincts take pleasure 
in one another’s company, warn one another of danger, 

^ ‘On the Limits of Natural Selection,' in the ‘North Americac 
Review,' Oot. 1^70, p. 1^95. 
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defend and aid one another in many ways. These 
instincts do not extend to all the individuals of the 
Bpecies, but only to thoso of the 8a:ae commun ty. As 
they are highly beneficial to the species, they have in 
ail^proba*bility been acquired thr<. .gh natural selec- 
tion. 

A moral being is one who is capable of iefl(?cting on 
his past actions and their motives — of approving of 
some and disapproving of others; and the fact that 
man is the one being who certainly deserves this 
designation, is the greatest of all distinctions between 
him and the lower animals. But in the fourth chapter 
I have endeavoured to shev, that the moral sense 
follows, firstly, from the enduring and ever-present 
nature of the social instincts ; secondly, from man's 
appreciation of the approbation and disapprobation of 
his fellows ; and thirdly, from the high activity of his 
mental faculties, with past impressions extremely 
vivid ; and in these latter respects he difiers from the 
lower animals. Owing to this condition of mind, man 
cannot avoid looking both backwards and forwardu, 
and comparing pasji impressions. Hence after some 
temporary desire or passion has mastered his social 
instincts, he reflects and compares the now weakened 
impression of such past impulses with the ever-present 
social instincts ; and he then feels that sense of dis- 
satisfaction which all unsatisfied instincts leave behind 
them, he therefore resolves to act dififerently for the 
future, — and this is conscience. Any instinct, perma- 
nently stronger or more enduring than anotbor, gives 
rise to a feeling which we express by saying that it 
ought to be obeyed. A pointer dog, if able to reflect 
on his past conduct, would nay to himself, I ought (as 
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indeed we say of him) to have pointed at that hare 
and not have yielded to the passing temptation oi 
hunting it. 

Social animals are impelled partly by a wish to aid 
the members of their community in a general manij^er, 
but more commonly to perform certain definite actions. 
Man is impelled by the same general wish to aid his 
fellows; but has few or no special instincts. He 
differs also from the lower animals in the power of 
expressing his desires by words, which thus become a 
guide to the aid required ancf bestowed. The motive 
to give aid is likewise much modified in man : it no 
longer consists solely of a blind instinctive impulse, 
but is much influenced by the praise or blame of his 
fellows. The appreciation and the bestowal of praise 
and blame both rest on sympathy ; and this emotion, 
as we have seen, is one of the most important elements 
of the social instincts. Sympathy, though gained as 
an instinct, is also much strengthened by exercise or 
habit. As all men desire their own happiness, praise 
oia blame is bestowed on actions and motives, according 
as they lead to this end ; and as happiness is an 
essential part of the general good, the greatest-happi- 
ness principle indirectly serves as a nearly safe 
standard of right and wrong. As the reasoning 
powers advance and experience is gained, the remoter 
effects of certain lines of conduct on the character of 
the individual, and on the general good, are perceived ; 
and then the self-regarding virtues come within the 
scope of public opinion, and receive praise, and their 
opposites blame. But with the less civilised nations 
reason often errs, and many bad customs and base 
superstitions come within the same scope, and are 
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then esteemed as high virtues, and their broach as 
heavy crimes. 

The moral faculties are generally and justly esteemed 
as of higher value than the intellectual powers. Bui 
vm should bear in mind that the activity of the mind 
in vividly recalling past impressions is one of the 
fundamental though secondary bases of conscience. 
This affords the strongest argument for educating 
and stimulating in all possible ways the intellectual 
faculties of every human being. No doubt a man 
with a torpid mind, if his social affections and sym- 
pathies are well developed, will be led to good actions, 
and may have a fairly sensitive conscience. But 
whatever renders the imagination more vivid and 
strengthens the habit of recalling and comparing past 
impressions, will make the conscience more sensitive, 
and may even somewhat compensate for weak social 
affections and sympathies. 

The moral nature of man has reached its present 
standard, partly through the advancement of his 
reasoning powers and consequently of a just poblic 
opinion, but especially from his sympathies having 
been rendered more tender and widely diffused through 
the effects of habit, example, instruction, and reflection. 
It is not improbable that after long practice virtuous 
tendencies may be inherited. With the more civilised 
races, -the conviction of the existence of an all seeing 
Deity has had a potent influence on the advance of 
morality. Ultimately man does not a^^cept the praise 
or blame of his fellows as his sole guide, though few 
escape this influence, but his habitual convictions, 
controlled by reason, afford him the safest rule. His 
conscience then becomes the supreme judge and 



936 THE DESCENT OF MAN. Pabt III. 

monitor. Nevertheless the first foundation or origin 
of the moral sense lies in the social instincts, including 
sympathy ; and these instincts no doubt were primarily 
gained, as in the case of the lower animals, through 
natural selection. ^ 

The belief in God has often been advanced as not 
only the greatest, but the most complete of all the 
distinctions between man and the lower animals. It 
is however impossible, as we have seen, to maintain 
that this belief is innate or instinctive in man. On 
the other hand a belief in all- pervading spiritual 
agencies seems to be universal; and apparently follows 
from a considerable advance in man’s reason, and from 
a still greater advance in his faculties of imagination, 
curiosity and wonder, I am aware that the assumed 
instinctive belief in God has been used by many 
persons as an argument for Ilis existence. But this 
is a rash argument, as we should thus be Compelled to 
believe in the existence of many cruel and malignant 
spirits, only a little more powerful than man ; for the 
belief in them is far more general than in a beneficent 
Deity. The idea of a universal and beneficent Creator 
does not seem to arise in the mind of man, until he 
has been elevated by long-continued culture. 

He who believes in the advancement of man from 
some low organised form, will naturally ask how does 
this bear on the belief in the immortality of the soul. 
The barbarous races of man, as Sir J, Lubbock has 
shewn, possess no clear belief of this kind ; but argu- 
ments derived from the primeval beliefs of savages are, 
as we have just seen, of little or no avail. Few persons 
feel any anxiety from the impossibility of determining 
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at what precise period in the development of the 
individual, from the first trace of a minute germinal 
vesicle, man becomes an immortal being ; and there is 
no greater cause for anxiety because the period cannot 
posiibly be determined in the gradually ascending 
organic scale.^ 

I am aware that the conclusions arrived at in this 
work will be denounced by some as highly irreligious ; 
but he who denounces them is bound to shew why it is 
more irreligious to explain the origin of man as a 
distinct species by descent from some lower form, 
through the laws of variation and natural selection, 
than to explain the birth of the individual through the 
laws of ordinary reproduction. The birth both of the 
species and of the individual are equally parts of that 
grand sequence of events, which our minds refuse to 
accept as the result of blind chance. The understanding 
revolts at such a conclusion, whether or not we are 
able to believe that every slight variation of structure, 
— the union of each pair in marriage,— the dissemina- 
tion of each seed, — and other such events, have all been 
ordained for some special purpose. 

Sexual selection has been treated at great length in 
this work; for, as I have attempted to shew, it has 
played -an important part in the l^istory of the organic 
world. I am aware that much remains doubtful, but 
I have endeavoured to give a fair view of the whole 
case. In the lower divisions of the animal kingdom, 
sexual selection seems to have done nothing : such 
animals are often affixed for life to the same spot, or 

^ The Rev. J. A . Picton dves a discussion to this effect in his 
* New Theories and the Old Faith,’ 1870. 
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have the sexes combined in the same individual, or 
what is still more important, their perceptive and 
intellectual faculties are not suflEiciently advanced to 
allow of the feelings of love and jealousy,^or of the 
exertion of choice. When, however, we come to# the 
Arthropoda and Vertebra ta, even to the lowest classes 
in these two great Sub-Kingdoms, sexual selection has 
effected much. 

In the several great classes of the animal kingdom, 
— in mammals, birds, reptiles, fishes, insects, and even 
crustaceans, — the differences between the sexes follow 
nearly the same rules. The males are almost always 
the wooers; and they alone are armed with special 
weapons for fighting with their rivals. They aro 
generally stronger and larger than the females, and 
are endowed with the requisite qualities of courage and 
pugnacity. They are provided, either exclusively or in 
a much higher degree than the females, with organs 
for vocal or instrumental music, and with odoriferous 
glands. They are ornamented with infinitely diversified 
S,ppendages, and with the most brilliant or conspicuous 
colours, often arranged in elegant patterns, whilst the 
females are unadorned. When the sexes differ in more 
important structures, it is the male which is provided 
with special sense-organs for discovering the female, 
with locomotive organs for reaching her, and often 
with prehensile organs for holding her. These various 
structures for charming or securing the female are 
often developed in the male during only part of the 
year, namely the breeding-season. They have in many 
cases been more or less transferred to the females; 
and in the latter case they often appear in her as mere 
rudiments. They are lost or never gained by the 
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males after emasculation. Generally they are not 
developed in the male during early youth, but appear 
a short time before che age for reproduction. Hence 
in most ^ cases the young of both srxes resemble each 
other ; and the female somewhat resembles her young 
offspring throughout life. In almost every great class 
a few anomalous cases ocoui, where there has been an 
almost complete transposition of the characters proper 
to the two sexes ; the females assuming characters 
which properly belong to the males. This surprising 
uniformity in the laws regulating the differences be- 
tween the sexes in so many and such widely separated 
classes, is intelligible if we admit the action of one 
common cause, namely sexual selection. 

Sexual selection depends on the success of certain 
individuals over others of the same sex, in relation to 
the propagation of the species; whilst natural selec- 
tion depends on the success of both sexes, at all ages, 
in relation to the general conditions of life. The 
sexual struggle is of two kinds ; in the one it is be- 
tween the individuals of the same sex, generally the 
males, in order to drive away or kill their rivals, 
the females remaining passive; whilst in the other, 
the struggle is likewise between the individuals of the 
same sex, in order to excite or charm those of the 
opposHe sex, generally the females, which no longer 
remain passive, but select the more agreeable partners. 
This latter kind of selection is closely analogous to 
that which man unintentionally, yet effectually, brings 
to , bear on his domesticated productions, when he 
preserves during a long period the most pleasing or 
useful individuals, without any wish to modify the 
breed. 
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The laws of inheritance determine whether characters 
gained through sexual selection by either sex shall be 
transmitted to the same sex, or to both ; as well as the 
age at which they shall be developed. It appears that 
variations arising late in life are commonly trais- 
mitted to one and the same sex. Variability is the 
necessary basis for the action of selection, and is wholly 
independent of it. It follows from this, that variations 
of the same general nature have often been taken 
advantage of and accumulated through sexual selection 
in relation to the propagation of the species, as well as 
through natural selection in relation to the general 
purposes of life. Hence secondary sexual characters, 
when equally transmitted to both sexes can be distin- 
guished from ordinary specific characters only by the 
light of analogy. The modifications acquired through 
sexual selection are often so strongly pronounced that 
the two sexes have frequently been ranked as distinct 
species, or even as distinct genera. Such strongly- 
marked diflferences must be in some manner highly 
important ; and we know that they have been acquired 
in some instances at the cost not only of inconvenience, 
but of exposure to actual danger. 

The belief in the power of sexual selection rests 
chiefly on the following considerations. Certain cha- 
racters are confined to one sex ; and this alone renders 
it probable that in most cases they are connected with 
the act of reproduction. In innumerable instances 
these characters are fully developed only at maturity, 
and often during only a part of the year, which is 
always the breeding-season. The males (passing over 
a few exceptional cases) are the more active in court- 
ship ; they are the better armed, and are rendered the 
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raore attractive in various ways. It is to be e'^pecially 
observed that the males display their attractions with 
elaborate care in the presence of the females; and that 
fh<./ rarely or nev(o; display them excepting during the 
of love. It is incredible that all this should be 
purposeless. Lastly we have 'hstinct evidence with 
some (juadrupeds and birds, that the individuals of 
one sex are capable of feeling a strong anlipathy or 
preference for certain individuals of the other sex. 

Bearing in mind these facts, and the marked results 
of man’s unconscious selection, when applied to domesti- 
cated animals and cultivated plants, it seems to me 
almost certain that if the individuals of one sex were 
during a long series of generations to prefer pairing 
with certain individuals of the other sex, characterised 
in some peculiar manner, the offspring would slowly 
but surely become modified in this same manner. I 
have not attempted to conceal that, excepting when the 
males are more numerous than the females, or wlien 
polygamy prevails, it is doubtful how the more attrac- 
tive males succeed in leaving a larger number M 
offspring to inherit their superiority in ornaments or 
other charms than the less attractive males ; but 1 
have shewn that this would probably follow from the 
females, — especially the more vigorous ones, which 
would be the first to breed, — preferring not only the 
more attractive but at the same time the more vigorous 
and victorious males. 

Although we have some positive evidence that birds 
appreciate bright and beautiful objects, as with the 
bower-birds of Australia, and although they certainly 
appreciate the power of song, yet I fully admit that it 
is astonishing that the females of many birds and some 
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mammals should be endowed with sufficient taste to 
appreciate ornaments, which we have reason to attribute 
to sexual selection ; and this is even more astonishing 
in the case of reptiles, fish, and insects. But we 
really know little about the minds of the lower animals. 
It cannot he supposed, for instance, that male birds of 
paradise or peacocks should take such pains in erecting, 
spreading, and vibrating their beautiful plumes before 
the females for no purpose. We should remember the 
fact given on excellent authority in a former chapter, 
that several peahens, when debarred from an admixed 
male, remained widows during a whole season rather 
than pair with another bird. 

Nevertheless I know of no fact in natural history more 
wonderful than that the female Argus pheasant should 
appreciate the exquisite shading of t^he ball-and-socket 
ornaments and the elegant patterns on the wing- 
feathers of the male. He who thinks that the male 
was created as he now exists must admit that the great 
plumes, which prevent the wings from being used for 
flight, and which are displayed during courtship and at 
no other time in a manner quite peculiar to this one 
species, were given to him as an ornament. If so, he 
must likewise admit that the female was created and 
endowed with the capacity of appreciating such orna- 
ments. I differ only in the conviction that the male 
Argus pheasant acquired his beauty gradually, 4}hrough 
the preference of the females during many generations 
for the more highly ornamented males ; the eesthetic 
capacity of the females having been advanced through 
exercise or habit, just as our own taste is gradually 
improved. In the male through the fortunate chance 
of a few feathers being left unchanged, we can dis- 
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tinctly trace how simple spots with a little fulvous 
shading on one side may have been developed by small 
steps into the wonderful ball-and-socket ornaments ; 
and it is probable that they were actually thus de- 
veltped. 

Everyone who admits the principle of evolution, 
and yet feels great difficulty in admitting that female 
mammals, birds, reptiles, and fish, could hav" acquired 
the high taste implied by the beauty of the males, and 
which generally coincides with our own standard, should 
reflect that the nerve-cells of the brain in the highest 
as well as in the lowest niembers of the Vertebrate 
series, are derived from those of the common progenitor 
of this great Kingdom. For we can thus see how it 
has come to pass that certain mental faculties, in 
various and widely distinct groups of animals, have 
been developed in nearly the same manner and to 
nearly the same degree. 

The reader who has taken the trouble to go through 
the several chapters devoted to sexual selection, will 
be able to judge how far the conclusions at which ^ 
have arrived are supported by sufficient evidence. If 
he accepts these conclusions he may, I think, safely 
extend them to mankind ; but it would be superfluous 
here to repeat what I have so lately said on the 
manner in which sexual selection apparently has acted 
on man, •both on the male and female side, causing the 
two sexes to differ in body and mind, and the several 
racee to differ from each other in various characters, 
as well as from their ancient and lowly-organised 
progenitors. 

He who admits the principle of sexual selection 
will be led to the remarkable conclusion that the 
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nervous system not only regulates most of the existing 
functions of the body, but has indirectly influenced 
the progressive development of various bodily struc- 
tures and of certain mental qualities* Courage, 
pugnacity, perseverance, strength and size of b%iy, 
weapons of all kinds, musical organs, both vocal and 
instrumental, bright colours and ornamental appen- 
dages, have all been indirectly gained by the one sex 
or the other, through the exertion of choice, the 
influence of love and jealousy, and the appreciation 
of the beautiful in sound, colour or form ; and these 
powers of the mind manifestly depend on the develop- 
ment of the brain. 

Man scans with scrupulous care the character and 
pedigree of his horses, cattle, a*id dogs before he 
matches them ; but when he comes to his own 
marriage he rarely, or never, takes any such care. 
He is impelled by nearly the same motives as the 
lower animals, when they are left to their own free 
choice, though he is in so far superior to them that 
he highly values mental charms and virtues. On the 
other hand he is strongly attracted by mere wealth 
or rank. Yet he might by selection do something 
not only for the bodily constitution and frame of his 
offspring, but for their intellectual and moral qualities. 
Both sexes ought to refrain from marriage if they 
are in any marked degree inferior in body or mind ; 
but such hopes are Utopian and will never be even 
partially realised until the laws of inheritance are 
thoroughly known. Everyone does good service, who 
aids towards this end. When the principles of breed- 
ing and inheritance are better understood, we shall 
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not hear ignorant members of our legislature rejecting 
with scorn a plan for ascertaining whether or not 
consanguineous mairiages are injarious to man. 

The advancement of the welfare of mankind is a 
most intricate problem: all ougat to refrain from 
marriage who cannot avoid abject poverty for their 
children; for poverty is not only a gieat evil, but 
tends to its own increase by leading to recklessness 
in marriage. On the other hand, as Mr. Galton has 
remarked, if the prudent avoid marriage, whilst the 
repkless marry, the inferior members tend to supplant 
the better members of society. Man, like every other 
animal, has no doubt advanced to his present high 
condition through a struggle for existence consequent 
on his rapid multiplication; and if he is fco advance 
still higher, it is to be feared that he must remain 
subject to a severe struggle. Otherwise he would 
sink into indolence, and the more gifted men would 
not be more successful in the battle of life than the 
less gifted. Hence our natural rate of increase, 
though leading to many and obvious evils, must hot 
be greatly diminished by any means. There should 
be open competition for all men ; and the most able 
should not be prevented by laws or customs from 
succeeding best and rearing the largest number of 
offspring. Important as the struggle for existence 
has bnen and even still is, yet as far as the highest 
part of man’s nature is concerned there are other 
agencies more important. For the moral qualities 
are advanced, either directly or indirectly, much more 
through the effects of habit, the reasoning powers, in- 
struction, religion, &o., than through natural selection ; 
though to this latter agency may be safely attributed 
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the social instincts, which afforded the basis for the 
development of the moral sense. 

The main conclusion arrived at in this work, namely 
that man is descended from some lowly organise^ 
form, will, I regret to think, be highly distasteful to 
many. But there can hardly be a doubt that we are 
descended from barbarians. The astonishment which 
I felt on first seeing a party of Fuegians on a wild 
and broken shore will never be forgotten by me, for 
the reflection at once rushed into my mind —such 
were our ancestors. These men were absolutely 
naked and bedaubed with paint, their long hair was 
tangled, their mouths frothed with excitement, and 
their expression was wild, startled, and distrustful. 
They possessed hardly any arts, and like wild animals 
lived on what they could catch ; they had no govern- 
ment, and were merciless to every one not of their 
own small tribe. He who has seen a savage in his 
native land will not feel much shame, if forced to 
acknowledge that the blood of some more bumble 
creature flows in his veins. For my own part I would 
as soon be descended from that heroic little monkey, 
who braved his dreaded enemy in order to save the 
life of his keeper, or from that old baboon, who de- 
scending from the mountains, carried away in triumph 
his young comrade from a crowd of astonished .dogs — 
as from a savage who delights to torture his enemies, 
offers up bloody sacrifices, practises infanticide without 
remorse, treats his wives like slaves, knows no decency, 
and is haunted by the grossest superstitions. 

Man may be excused for feeling some pride at 
having risen, though not through his own exertions, 
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to the very summit of the organic scale ; an^ the fact of 
his having thus risen, instead of having been aborigi- 
nally placed there, may give him iiope for a still higher 
destiny in the distant future. "Pat we are not here 
#oncerned with hopes or fears, only with the truth 
as far as our reason permits us to disco v^er it; and 
I have given the evidence to the best of my ability. 
We must, however, acknowledge, a? it soemj to me, that 
man with all his noble qualities, with sympathy which 
feels for the most debased, with benevolence which 
extends not only to other men but to the humhlest 
living creature, with his god-liko intellect which has 
penetrated into the movements and constitution of the 
solar system — with all these exalted powers — Man 
still bears in his bodily frame the indelihie stamp of 
his lowly origin. 
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SEXUAL SELECTION IN EELATION TO MONKEYS. 
{Eeprinted from Nature, NoveTnber 2, 187G, p. 18.) 


In the discussion on Sexual Selection in my 'Descent 
of Man/ no case interested and perplexed me so much 
as. the brightly-coloured hinder ends and adjoining 
parts of certain monkeys. As these parts are more 
brightly coloured in one sex than the other, and as 
thejr become more brilliant during the season of love, 
I concluded that the colours had been gained as a 
sexual attraction. I was well aware that I thus laid 
myself open to ridicule ; though in fact it is not more 
surprising that a monkey should display his bright- 
red hinder end than that a peacock should display 
his magnificent tail. I had, however, at that time 
no evidence of monkeys exhibiting this part ot their 
bodies during their courtship ; and such display in the 
case of birds affords the best evidence that the orna- 
ments of the males are of service to them by attracting 
or exciting the females. I have lately read an article 
by tToh. von Fischer, of Gotha, published in 'Der 
Zoologische Garten,' April 1876, on the expression of 
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monkeys under varidus emotions, which is well worthy 
of study by any one interested in the subject, and 
which shows that the author is a careful and acute 
observer. In this article there is an account oi Lhe 
behatiour of a young male n. udriU when he first 
beheld himself in a looking-glass, and it :s added, that 
after a time he turned round and pr osen ted hib red 
hinder end to the glass. Accordingly I wrote to Herr 
J. von Fischer to ask what he supposed was the 
meaning of this strange action, and he has sent me 
two long letters full of now and curious details, which 
will, I hope, be hereafter published. He says that he 
was himself at first perplexed by the above action, and 
was thus led carefully to observe several individuals 
of various other species of monkeys, which he has long 
kept in his house. He finds that not only the mandrill 
{Cynocephalm mormon) but the drill (0. leueophseus) 
and three other kinds of baboons {G, hamadryas, 
sphinx, and lahoidn), also Cynopithccus niger, and 
Macaem rhesus and ne'inestrinus, turn this part of their 
bodies, which in all these species is more oi* less 
brightly coloured, to him when they are pleased, and 
to other persons as a sort of greeting. He took pains 
to cure a Macacus rhesus, which he had kept for five 
years, of this indecorous habit, and at last succeeded. 
These monkeys are particularly apt to act in this 
manner, grinning at the same time, when first in- 
troduced to a new monkey, but often also to their 
old monkey friends; and after this mutual display 
they begin to play togetlier. The young mandrill 
ceased spontaneously after a time to act in this 
manner towards his master, Von Fischer, but con- 
tinued to do so towards persons who were strangers 
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and to new monkeys. A young Cynopitheem niger 
never acted, excepting on one occasion, in this way 
towards his master, but frequently towards strangers, 
and continues to do so up to the present time. From 
these facts Von Fischer concludes that the monkey^ 
which behaved in this manner before a looking-glass 
(viz. the mandrill, drill, Cynopitheem mger, Macacus 
rhesus and nemestrinus) acted as if their reflection were 
a new acquaintance. The mandrill and drill, which 
have their hinder ends especially ornamented, display 
it even whilst quite young, more frequently and more 
ostentatiously than do the other kinds. Next in order 
comes Cynoeephalus hamadryas, whilst the other species 
act in this manner seldomer. The individuals, how- 
ever, of the same species vary in this respect, and 
some which were very shy never displayed their 
hinder ends. It deserves especial attention that Von 
Fischer has never seen any species purposely exhibit 
the hinder part of its body, if not at all coloured. 
This remark applies to many individuals of Macaeus 
cyn&nwlgus and Cercocehus radiahis (wliich is closely 
allied to If. rhesus)^ to three species of Cercopithecus 
and several American monkeys. The habit of turning 
the hinder ends as a greeting to an old friend or new 
acquaintance, which seems to us so odd, is not really 
more so than the habits of many savages, for instance 
that of rubbing their bellies with their hands, or 
rubbing noses together. The habit with the mandrill 
and drill seems to b^ instinctive or inherited, as it was 
followed by very young animals ; but it is modified or 
guided, like so many other instincts, by observation, 
for Von Fischer says that they take pains to make 
their display fully ; and if made before two observers, 
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they turn to him who seems to pay the most atten- 
tion. 

With respect to the origin of the habit, Von Fischer 
remarks that his monkeys like to have their nakci 
|jinder*ends patted or stroked, an^.; ^hat they then grunt 
with pleasure. They often also turn this part of their 
bodies to other monkeys to have bits of dirt picked off, 
and so no doubt it would be with respect to thorns. 
But the habit with adult animals is connected to a 
certain extent with sexual feelings, for Von Fischer 
watched through a glass door a female Gj/nopithecus 
nigeVy and she during several days, '' umdrehte und 
dem Mannchen mit gurgelnden Tonen die stark gero- 
thete Sitzfliiche zeigte, was ich friiher nie an diesem 
Thier bemerkt hatte. Beim Anblick dieses Q-egen- 
standes erregte sich das Mannchen sichtlich, denn es 
polterte heftig an den Staben, ebenfalls gurgelnde 
Lautc ausstossend.” As all the monkeys which haVe 
the hinder parts of their bodies more or less brightly 
coloured live, according to Von Fischer, in open rocky 
places, he thinks that these colours serve to reader 
one sex conspicuous at a distance to the other; but, as 
monkeys are such gregarious animals, I should have 
thought that there was no need for the sexes to re- 
cognise each other at a distance. It seems to me more 
probable that the bright colours, whether on the face 
or hijider end, or, as in the mandrill, on both, serve 
as a sexual ornament and attraction. Anyhow, as we 
now know that monkeys have the habit of turning 
their hinder ends towards other monkeys, it ceases to 
be at all surprising that it should have been this part 
of their bodies which has been more or less decorated. 
The fact that it is only the monkeys thus characterised 



952 


THE DESCENT OF MAN. 


which, as far as at present known, act in this manner 
as a greeting towards other monkeys renders it doubt- 
ful whether the habit was first acquired from some 
independent cause, and that afterwards the parts in 
question were coloured as a sexual ornamdht; or 
whether the colouring and the habit of turning round 
were first acquired through variation and sexual 
selection, and that afterwards the habit was retained 
as a sign of pleasure or as a greeting, through the 
principle of inherited association. This principle 
apparently comes into play on many occasions : thus 
it is generally admitted that the songs of birds serve 
mainly as an attraction during the season of love, and 
tliat the Ze/js, or great congregations of the black- 
grouse, are connected with their courtship; but the 
habit of singing has been retained by some birds when 
they feel happy, for instance by the common robin, 
aiid the habit of congregating has been retained by 
the black-grouse during other seasons of the year. 

I beg leave to refer to one other point in relation 
to ‘sexual selection. It has been objected that this 
form of selection, as far as the ornaments of the males 
are concerned, implies that all the females within the 
same district must possess and exercise exactly the 
same taste. It should, however, be observed, in the 
first place, that although the range of variation of a 
species may be very large, it is by no means indefinite. 
I have elsewhere given a good instance of this fact in 
the pigeon, of which there are at least a hundred 
varieties differing widely in their colours, and at least 
a score of varieties of the fowl differing in the same 
kind of way ; but the range of colour in these two 
species is extremely distinct. Therefore the females of 
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natural species cannot have an unlimited scope for 
their taste. In the second place, I presume that no 
supporter of the principle of sexn il selection believes 
that the females select particular points of beauty 
in the males ; they are merely ex. ^ed or attracted in 
a greater degree by one male than by another, and 
this seems often to depend, especially with birds, on 
brilliant colouring. Even man, excepting perhaps an 
artist, does not analyse the slight differences in the 
features of the woman whom he may admire, on which 
her beauty depends. The male mandrill has not only 
the hinder end of his body, but his face gorgeously 
coloured and marked with oblique ridges, a yellow 
beard, and other ornaments. We may infer from what 
we see of the variation of animals under domestication, 
that the above several ornaments of the mandrill were 
gradually acquired by one individual varying a little 
in one way, and another individual in another way.’ 
The males which were the handsomest or the most 
attractive in any manner to the females would pair 
oftenest, and would leave rather more offspring than 
other males. The offspring of the former, although 
variously intercrossed, would either inherit the pecu- 
liarities of their fathers or transmit an increased 
tendency to vary in the same manner. Consequently 
the whole body of males inhabiting the same country 
would tend from the effects of constant intercrossing 
to become modified almost uniformly, but sometimes a 
little more in one character and sometimes in another, 
though at an extremely slow rate ; all ultimately 
being thus rendered more attractive to the females. 
The process is like that which I have called uncon- 
scious selection by man, and of which I have given 
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several instances. In one country tLi inhabitants 
value a fleet or light dog or horse, and in another 
country a heavier and more powerful one ; in neither 
country is there any selection of individual animals 
with lighter or stronger bodies and limbs ; lieverthe- 
less after a considerable lapse of time the individuals 
are found to have been modified in the desired manner 
almost uniformly, though differently in each country. 
In two absolutely distinct countries inhabited by 
the same species, the individuals of which can never 
during long ages have intermigrated and intercrossed, 
and where, moreover, the variations will probably not 
have been identically the same, sexual selection might 
cause the males to differ. Nor does the belief appear 
to me altogether fanciful that two sets of females, 
surrounded by a very different eiruronment, would be 
apt to acquire somewhat diflerent tastes with respect 
to form, sound, or colour. However this may be, I 
have given in my ‘ Descent of Man * instances of 
closely-allied birds inhabiting distinct countries, of 
Vhich ilie young and the females cannot be distin- 
guished, whilst the adult males differ considerably, 
and this may be attributed with much probability to 
the action of sexual selection. 
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Abbot, O.j on the battles of seals, 

76^i: 

Abductor of the fifth metatarsal, 
presence of, in man, 62 
Abercrombie, Dr., on disease of the 
brain atlecting speech, 135 
Abipones, marriage customs of the, 
912 

Abortion, prevalence of the practice 
of, 

Abou-Simbel, caves of, 261 
Abramis brama, 885 
Abstraction, power of, in animals, 
12G 

AcalleSj stridulation of, 468 
Acanthodactylus mpcmis^ sexual 
differences of colour in, 547 
Arcmtor Modularise 723 
Acclimatisation, dilferenoe of, in 
different races of men, 260 
Achetidae, stridulation of the, 434, 
435, 438 ; rudimentary stridulat- 
ing organs in female, 442 
Acilius sulcatuSy elytra of the fe- 
male, 424 

Acomuse development of spurs in 
the female of, 685 
Acridiidie, stgdulation of the, 434, 
439 ; rudimentary stridulatmg 
orgjnir. in female, 442 
^cio]iij(,-ij}|silar muscle, and quad- 
iupe(,al gait, 62 
Acli tig, 27 {) 

h r/r/cc, bitght coloiira of, 401 
Adains, Mr., migration of birds, 
165 ; intelligence of nut-hatch, 
625 ; on the Bomhydlla caro- 
linefisise 703 
Admiral butterfly, 478 


Adoption of the young of other 
animals by female monkeys, 106 
Advancement iii the organic scale, 
Von Baer’s definition of, 253 
Aeby, on the difference between the 
skulls of man and the quadru- 
mana, 231 

AEsthctic faculty, not highly deve- 
loped in savages, 142 
Affection, maternal, 106 ; mani- 
festation of, by animals, 106 : 
parental and filial, partly the 
result of natural selection, 161 ; 
mutual, of birds ; 626 ; shewn by 
birds in confinement, for certain ‘ 
persons, 627 

Africa, probably the birthplace of 
man, 240 ; South, crossed popu- 
lation of, 269 ; South, retention 
of colour by the Dutch in, 291>; 
South, proportion of the sexes in 
the butterflies of, 386 ; tattooing 
practised in, 874 ; 'N'orthem, 
coiffure of natives of, 875 
Agassiz, L., on conscience in dogs, 
158 ; on the coincidence of the 
races of man with zoological pro- 
vinces, 26 J ; on the number of 
spe('v .s of man, 270 ; on the 
couitslu}) of tlie land-snails, 404 ; 
on the l)rightncs3 of the colours 
of male fish.-.s during the breeding 
season, 520 ; or the frontal pro- 
tuberance of the males of Qeo^ 
p/iaguamd Cichla, 520, 629; male 
b ■!■ li.b'go'. .1 ill M.'. irmouths, 
529 ; sexual dilferences in colour 
of chromids, 529 ; on the slight 
sexual differences of the South 
Americans, 854 ; on the tattooing 
of the Amazonian Indians, 878 
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Age, in relation to the transmission 
of characters in birds, 707 ; varia^ 
tion in accordance with, in birds, 
738 

Agela&m plmniceuSy 347, 634 
Ageronia feronia^ noise produced 
by, 411 

Agrion^ dimorphism in, 445, 446 
Agrion Itamburii, sexes of, 445 
Agrionidae, difference in the sexes 
of, 445 

A gratis exclamationiSj 484 
Ague, tertian, dog suffering from, 10 
Amos, hairiness of the, 852 
Aitchison, Mr., on sheep, 880 
AUliurm polytmus^ young of, 743 
Albino birds, 639 
Alca iorday young of, 741 
A Ices pah)! at a ,786 
Alder and Hancock, MM., on the 
niidi-branch mollusca, 406 
Allen, J. A., vigour of birds earlie st 
hatched, 327, 329 ; effect of dif- 
ference of teniporaturo, light, &e., 
on birds, 347 ; colours of birds, 
644 ; on the relative size of the 
sexes of Callorhinus ui'sinus, 
787 ; on til e name of Ota via ju- 
haiay 795 ; on the j)airing of 
seals, 797 ; on sexual differences 
in the colour of bats, 815 
— — S., on the hnbits of IToplo- 
pteruSy 5G0 ; on the pliunes of 
herons, 596 ; on the vernal 
moult of llerodius buhiilcus, 598. 
Alligator, courtship of the male, 
341, 537 ; roaring of the male, 
863 

Amadavat, pugnacity of male, 560 
Amadina Laihamiy display of 
plumage by the male, 611 

castanot/isy (lisj)lay of plumage 

hy the male, 611 

Amazons, h utter flies of the, 386 ; 
fishes of the, 525 

America, variation in the skulls of 
aborigines of, 38 ; wide range, of 
aborigines of, 262 ; lice of the 
natives of, 263 ; general beaT-d- 
lossneas of the native's of, 853 

, North, butterffios of, 386 ; 

Indians of, women a cause of 
strife among the, 855 ; Indians 


of, their notions of female beauty 
880, 884 

American, South, character of the 
natives of, 260 ; population of 
parts of, 268 ; piles of stones in, 
277 ; extinction of the fossil 
horse of, 297 ; desert-birds of, 
747 ; slight sexual diffefenee of 
the aborigines of, 854 ; prevalence 
of infanticide in, 902 
American languages, often highly 
artificial, 139 

Americans, wide geographical range 
of, 43 ; native, variabibty ol, 
269 ; and negi'oes, difference of, 
305 ; aversion of, to hair on the 
face, 884 

Ammophilay on the jaws of, 423 
Ammotragus tragetaphus, hair)' 
foreleg of, 810, 814 
Amjihihia, affiuify of, to the gar- 
fislics, 245 ; M»c:i 1 organsid’i li'-, : 

Amphibians, 255, 632 ; breeding 
\Ailst immature, 739 
Amp.vioxnSy 246 

Am})liipoda, males sexually mature 
while young, 740 

Aniunoph III., negro character of, 
fixtures of, 261 

Anal appendages of insects, 425 
Analogous variation in the pluiii.ige 
of birds, 589 
Anus, 704 

aentay male plumage of, 51 

hoschasy male plumage of, 598, 

Jiisirionicay 739 

punctata, 572 

A nastomus osdianSy sexes and young 
of, 741 ; white nuptial plumage 
of, 751 

Anatidae, voices of, 672' 

Anax junms, differences in tlie 
sexes of, 445 * 

Andaman islanders, susceptible to 
change of climate, 291 
Anderson, Dr., on the tail of 
Macucus hrunneus, 88 ; the 
sikimmensis, 535 j sounds of 
carinata, 541 
Awlroena fulray 449 
Anglo-Saxons, estimation of the 
beard among the, 885 
Animals, domesticated, more fertile 
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than wild, 67 ; cnielty of savages 
to, 180 ; characters coimnon to 
man and, 225 ; domestic, change 
of breeds of, 909 
Annelida, 407 j colours of, 407 

tessellatwmj sounds pro- 
duced by, 469 

AwUscristatelluSi male, crest of, 
542 ; pugnacity of the male, 542 ; 
Liiroat-poiich of, 543 ^ 

ji'tisii' canadensis^ 635 

cygnoideSj 632 ; knob at the 

ease of the beak of, 650 
- - hyperboTcuSy whiteness of, 751 
Aut('.ioj»e, prong-horned, horns of, 
oU2 

Antelopes, generally polygamous, 
0--5 ; horns of, 3(52, 770 ; canine 
teeth of some male, 766 ; use of 
horns of, 777 ; dorsal crests in, 
810; dewlaps of, 811; winter 
cliange of two species of, 828 ; 
peculiar markings of, 829 
Aiiteaniie, furnished with cushions 
in the male of rcntliCy 425 
Atithidium manieatum, large male 
of. 429 

Aniiiocharis cardamines, 473, 478, 
479 ; sexual difference of colour 
in, 494 

genuiia, 479 

Sara, 479 

Anikophora acervorumy large male 
of, 429 

retma, difference of the sexes 

in, 449 

Aiithropidse, 236 
A nfJius, moulting of, 697 
Antics of birds, 580 
Antigua, Di\ Nicholson’s observa- 
tions on yellow fever in, 302 
AiUilocapra americanay horns of, 
:^*62, 770, 774 

^ ! thiUope bezoarticaj horned females 
"f, 770, 773, 774 ; sexual differ- 
ence in the colour of, 817 
~ — Dorcas and euchorCy 770 
Antilope euchorCy horns of, 777 
^“ 7 “ montanay rudimentary canines 
in the young male of, 785 
— ■ nigeTy sing -sing y caamay and 
{for gov ^ sexual differences in the 
colours of 818 


47itilope oreasy horns 862 

saigoby polygamous habits of, 

335 

strepsiceroSy horns of, 362 

suhg'utturosa, absence of sub- 
orbital in, 808 
Antipath)- , shewn by birds in con- 
finement, to certain persons, 627 
Ants, 227 ; large size of the cere- 
bral ganglia in, 81 ; soldier, 
large jaws of, 94 ; playing to- 
gether, 104 ; memory in, 112 ; 
iiitercommanication of, by means 
of the antennae, 136; habits of, 
227 ; difference of the sexes in, 

448 ; recognition of each other 
by, after separation, 448 

White, habits of, 447 

Auura, 534 

A patania mulielris, male unknown, 
391 

ApathuSy difference of the sexes in, 

449 


Apatura IriSy 471, 473 
Apes, difference of the young, from 


the adult, 11 ; % 

of some, 
of, 79; in, 
muscles on^ v 
80 ; femah?x>®^e • 
canines, 9fr 
126 ; imitativ^e^u 
anthropomorph ' 
bablo speed ©A 
the, 240 ; (? 
tion of, 
male, 766 
hairy ben ^<^ > 

917 


"ect attitude 
I processes * 
ithe jaw- 
nomy of, 
f large 
^orma, 
198 ^ 

, pro- 
*inatiou of 
the evolu- 
teeth of 
ie, less 
the males, 


long-ai*meu, c.ieir mode of pro- 
gression, 78 

Aphasia, Dr, Bateman on, 136 
A 2 )Is tnellificay large male of, 429 
Apollo, Greek statues of, 886 
Apoplexy in Gehibs AzaroCy 9 
Appendages, anal, of insects, 425 
Approbation, influence of the love 
of, 167, 178, 201 
Aprosmictibs scapulaius, 697 
ApuSy proportion of sexes, 392 
Aquatic birds, frequency of white 
plumage in, 752 
Aquila ^rysaAtoSy 622 
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Arab women, elaborate and peculiar 
coiffure of, 889 

Arabs, fertility of crosses with 
other races, 265 ; gashing of 
cheeks and temples among the, 
876 

Arachnida, 417 

Arakhan, artificial widening of the 
forehead by the natives of, 888 
Arhoricolay young of, 714 
Archeopteryx, 245 
Arctiidae, coloration of the, 481 
Ardea asJta, ru/escenft, and CfrrvJea, 
change of colour in, 753, 754, 765 

ecerulea, breeding in immature 

plumage, 739 

gulariSy change of plumage in, 

754 

herodias, love -gestures of the 

male, 580 

ludovicianay age of mature 

plumage in, 738 ; c, on tinned 
growth of crest and jfiumes in 
the male of, 740 

nycticoraXy cries of, 663 

Ardeola, you/Ug of, 715 
. Ardetta, ch ges of plumage in, 702 
Argenteui’ 

Ar^s p 4, 685, 613, 706 ; 
displa ^ "mage by the male, 
605 : ysSpots of the, 654 ; 

^gra characters in the, 

Argyll, , of, on the physical 
w^eaknes^ ^ man, 95 ; the 
fashion* “ implements pecu- 
liar U ‘ 5 ; on the contest 

in man , i right and wrong, 
191 ; on rimitive civilisa- 

tion of man, ; on the plumage 
of the male Argiis pheasant, 607 ; 
on Vrosticte B^njamini, 674 ; on 
the nests of birds, 690 
Argynnis^ colouring of the lower 
surface of, 482 

Aricoris epitus, sexual differonoes 
in the wings of, 426 
Aristocracy, increased beauty of 
the, 894 

Arms, proportions of, in soldiers 
and sailors, 48 ; direction of the 
hair on the, 233 

and hands, free use of, indi- 


rectly correlated with diminutio/i 
of canines, 80 

Arrest of development, 62, 53 
Arrow-heads, stone, general resem- 
blance of, 277 
Arrows, use of, 277 
Arteries, variations in the course 
of the, 89 "• 

Artery, effect of tying, upon the 
lateral channels, 47 
Arthropoda, 408 
Arts practised by savages, 277 
Ascension, coloured incrustation on 
the rocks of, 406 

Ascidia, afiinity of the lancedet to, 
246 ; tad-j)olo like larv® of, 246 
Asoidians, 403 ; bright colours of 
some, 401 

Asimis, Asiatic and African species 
of, 837 

tmniopusy 837 

Ass, col our- variations of tlie, 836 
A teles, effects of brandy on an, 10 ; 
abs(;nce of the tliumb in, 76 

heelzeb ' 'h, eai*8 of, 21 

marginatus,, colour of the ruff 

of, 820 ; hair on the head of, 838 
Ateuehus cicatricosus, habits of, 460 
AtmehuSy stridulation of, 468 
Athaluiy proportions of the sexes 
ill, 391 

Atrojnis jmlsatoriuSy 447 
Attention, manifestations of, in 
animals, 111 

Audouin, V., on a livmonopterous 
parasite with a sedentary mah'^, 
842 

Audubon, J, J., on the pinioned 
goose, 160 ; on the speculum of 
Mergus cumllcituSy 365 ; on the 
pugnacity of male birds, 554, 
660 ; on courtship of Caprimul- 
gus, 561 ; on Tetrao cupido, 562 ; 
on Ardea nycticoraXy 563 ; on 
Stumella ludovicianay 662 ; on 
the vocal organs of 2'elrao cupido, 
568 ; on the drumming of the 
male Teirao umhelluSy 574 ; on 
sounds produced by the nightjar, 
674, 575 ; on Ardea herodias and 
Cathartes jota, 580, 581 ,* on 
Mimus polyglottuSy 627 ; on dis- 
play in male birds, 601 ; on the 
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spring change of colour in some 
finches, 600 ; on migration of 
mocking thrushes, 627 ; recogni- 
tion of a dog by a turkey, 628 ; 
selection of mate by female birds, 
634 ; on tl^e turkey, 628, 638 ; 
on variation in the male scarlet 
tanager, 646 ; on the musk -rat, 
827 ; on the habits of Pyranga 
cestiva, 690 ; on local dilferences 
in the nests of the same species 
of birds, 695 ; on the habits of 
woodpeckers, 698 ; on Bombycilla 
carolinenaiSy 704 ; on yomig 
females of Pyranga cestwa ac- 
quiring male characters, 704 ; 
on the immature plumage of 
thrushes, 709 ; on the immature 
plumage of birds, 709 et seg. ; 
on birds breeding in immature 
plumage, 739; on the growth of 
the crest and plume in the male 
Ardea Ivdoviciana^ 740 ,* on the 
change of colour in some species 
of Ardea^ 764 

Audubon and Bachman, MM., on 
squirrels fighting, 763 ; on the 
Canadian, lynx, 795 
Aughey, Prof., on rattlesnakes, 641 
Austen, N. L., on Anolis crisiatel- 
iicSf 642 

Australia, not the birihplace of 
man, 240 ; half-castes killed by 
the natives of, 264 ; lice of the 
natives of, 263 

Australia, South, variation in the 
skulls of aborigines of, 38 
Australians, colour of new-born chil- 
dren of, 848 ; relative height of 
the sexes of, 851 ; women a cause 
of war among the, 854 
Axis deer, sexual dilTerence in the 
colour of the, 819 

Aymaras, measurements of the, 61 ; 
no m’ey hair among the, 861 ; 
hairlessness of the face in the, 
853 ; long hair of the, 884 
Azara, on the proportion of men and 
women among the Guaranys, 377 ; 
on Palamedea cornuta^ 668 ; on 
the beards of the Guaranys, 853 ; 
on strife for women among the 
Guanas, 865 ; on infanticide, 


880, 902 ; on the eradication of 
the eyebrows and eyelashes by 
the Indians of Paraguay, 884 ; 
on polyandry among the Guanas, 
904 ; celibacy unknown among 
the savages of South America, 
906 ; 'C, the freedom of divorce 
among the Chamias, 912 


B. 


Babbage, 0., on the greater propor- 
tion of illegitimate female births, 
877 

Bahimsa, tusks of the, 791 

Baboon, revenge in a, 106 ; rage 
excited in, by reading, 108 ; 
manifestation of memory by a, 
112 ; employing a mat for shelter 
against the sun, 126 ; protected 
from punishment by its com- 
panions, 167 

, Cape, mane of the male, 7^" 

Hamadryas, niane of tb'' 

796 


Baboon, effects of 
liquors on, 10 ; ea 
diversity of the ment- 
in, 40 ; hands of, 76 ; 

76 ; variability of th 
87 ; manifestation 
affection by, 106 ; 
and sticks as weapt 
operation of, 154 ; s. 
plundering expedition, 
parent polygamy of, 3c 
ganious and social habits 
Baboons, courtship of, 949 
Bachman, Dr., on the fertili. 

mulattoes, 264 
Baer, K. E. von, on 
development, 12 ; defied 
advancement i '■ hhe o^ " 

253 iU - 

Bagehot, W., O 
among prit^V' 
slavery fonhy.'^'’ 
on the valuK* 
on human p^^ 
persistence j 
classical ti'> 

Bailly, E. M 
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ing of the Italian batfalo, 776 ; 
on tlio lighting of sta^, 779 
Bain, A., on the sense of dat 3 ^ 119 ; 
aid springing from sympathy, 
167 ; on the basis of symiwithy, 
162 ; on the love of approbation, 
&c., 167 ; on the idea of lieaiity, 
890 

Baird, W., on a difference in colour 
between the males and females of 
some Entozoa, 400 
Baker, Mr., observation on the pro- 
portion of the sexes in pheasant- 
chicks, 382 

, Sir S., on the fondness ofihe 

Arabs for discordant music, 580 ; 
on sexual difference in the colours 
of an antelope, 818; on tlie 
elei)hant and rhinoceros attacking 
white or grey horses, 824 ; on 
the disligurements jn'aciised by 
the negroes, 825 ; on the gashing 
of the cheeks and temples prac- 
*'’«d in Ai’ab countries, 876 ; on 
•‘'^ure of the North Africans, 
; on the perforation of 
lip by tme women of 
877 ; on the distinctive 
js of the coiffure of cen- 
■icaii tribes, 878 : on the 
of Arab women, 889 
e Black-cock, 656, 617 
right, 326, 368 
orns of, 771 ; sexual 
s in the colours of the, 

colour of the, 882 
ism, })rimitive, of civilised 
jons, 221 

'8, filamentous, of the feathers, 
Q certain birds, 587, 666 
’**, Mr., on sexual preference in 
^ 800 

F., on the Simian resom- 
man, 4 

hies, on the language 
on the clucking 
; on the object of 
ds, 564 ; on the 
birds, 566 ; on 
songs of other 
nuscios of the 
567 ; on the 


want of the power of song by 
female birds, 6S6 
Barrow, on the widow-bird, 614 
Bartels, Dr., supernumerary mammae 
in men, 65 

Bai-tlott, A. D., period of hatching 
of bird’s eggs, 254 ; on the^rago- 
pan, 339 ; on the development of 
the spurs in Crof^soptilon auritum^ 
3(54 ; on the fighting of the males 
of Plcctropferus gambensiSy 668 ; 
on the Knot, 596 ; on display in 
male birds, 601 ; on the display 
of plumage by the male Foly- 
plectroTiy 603, 604 ; on Crossoptilon 
auritum and Fhasianus JVal- 
lichiiy 609 ; on the habits of 
LopJiophorus, 640 ; on the colour 
of the mouth in Buceros hicorniSy 
619 ; on the iiicubation of the 
cassowaiT, 729 ; on the Cape 
Buffalo, 776 ; on the use of the 
horns of antedopes, 777 ; on the 
fighting of male wart-hogs, 794 ; 
on Ammi..myus tragcMpMiSy 81 0 ; 
on the colouT's of Cercopithecus 
cephuSy 820 ; on the colours of 
the faces of monkeys, 840 ; on 
the naked surfaces of monkeys, 
916 

Bartlett, on courting of Argus 
pheasant, 607 

Bartram, on the courtship of the 
male alligator, 537 
Basque language, highly artificial, 
139 

Bate, C. 8., on the superior activity 
of male Crustacea, 341 ; on the 
proportions of the sexes in crabs, 
392 ; on the chebie of Crustacea, 
410 ; on the relative size of the 
sexes in Crustacea, 411 ; on the 
colours of Crustacea, 416 
Bateman, Dr., tendency to imita- 
tion in certain diseased states, 
110 ; on Aphasia, 136 
Bates, H, W., on variation in the 
form of the head of Amazonian 
Indians, 42 ; on the proportion 
of the sexes among Amazonian 
butterflies, 386 ; on sexual dif- 
ferences in the wings of butter- 
flies, 426 ; on the field-cricket, 
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485 ; on Pyrode$ puleherrinwSf 

452 ; on the horna of Lamellicom 
beetles, 463, 465 ; on the coloui'S 
of Epicalicc^ &c., 473 ; on the 
coloration of trojncal blltterfli(^s, 
476 ; on Jho variability of Fapilio 
Sesostris and CkHdrena^ 4i<0 ; on 
male and female butter flicjf* 
inhabiting different stations, 492; 
on miniicry, 495 ; on the catf'r- 
pillar of a K^phinor, 499 ; on the 
vocal organa of the lunbrol la- 
bird, 570 ; on the toucans, 750 ; 
on Brachyurus cal v us, 840 
Batokas, knocking out two upp(;r 
incisors, 876 

Batrachia, 631 ; epgerness of male, 
341 

Bats, 8(5ent-glands, 807 ; sexual 
differeiicoH in the colour of, 815 ; 
fur of male frugivorous, 815 
Battle, law of, 222 ; among beetles, 
459 ; among birds, 661 ; among 
mammals, 763 et seq. ; in man, 
864 

Beak, sexual difference in the formsof 
the, 550 ; in the colour of the, 585 
Beaks, <^i birds, bright colours of, 
749 

Beard, development of, in man, 
848 ; analogy of the, in man and 
the quadrumaiia, 849 ; va7“iation 
of the development of the, in 
different races of men, 860 ; 
estimation of, among bearded 
nations, 885 ; probable origin of 
the, 919 

, in monkeys, 232 ; of mam- 
mals, 811 

Beautiful, taste for the, in birds, 
626 ; in the quadrumaiia, 825 
Beauty, sense of, in aiiiruals, 141 ; 
appreciation of, by birds, 629 ; 
inlUience of, 873, 878 ; varia- 
bility of the standard of, 91 0 

, sense of, sufficiently por- 

raanent for action of sexual 
selection, 755, 952 
Beaven, Lieut., on the development 
of the horns in Cervus Eldi, 361 
Beaver, instinct and intelligence of 
the, 101, 104 ; voice of the, 805 ; 
castoreum of the, 807 


Beavers, battles of male, 768 
Bechstein, on female birds choosing 
the best singers among the males, 
664; on rivalry in song-birds, 
665 ; on the Hinging of female 
birds, 566 ; on birds acquiring 
tlu; songs of other birds, 567 ; 
on jjairing the canary and siskin, 
033 ; on a sub- variety of the 
monk pigeon, 632 ; on spurred 
hens, 685 

Beddoe, Dr. , on causes of difference 
in stature, 46 
Bee-eater, 568 

Bees, 151 ; pollen -baskets and 
stings of, 94 ; d(!struction of 
drones and queens by, 161 ; 
female, secondary sexual charac- 
ters of, 320 ; proportion of sexes, 
391 ; difference of the sexes in 
colour and sexual selei.-tion, ^48 
Beetle, luminous larva ol' a, 426 
Beetles, 451 ; size of the cerebral 
ganglia in, 81 ; dilatatitm of the 
fore tarsi in male, 424 ; blind, 
451 ; stridulation of, 462 
lielgium, ancient inhabitants *of, 
282 

Bell, Sir C., on emotional muscles 
in man, 5; “snarling muscle'’ ’ 
61 ; on the hand, 77 

, T., on the numcri 

tion of the sexes in rn 
on the newts, 533 ; on 
ing of the tVog, 534 ; 
difference in the coloratic 
sexes in Zootom viviparL. 
on moles fighting, 763 
Bell bird, sexual difference ii 
colour of the, 592 
B> 11 -birds, coloui'S of, 750 
Beit, Mr., on the nakedness^ 
tropical mankind, 
spider-monkey and e? 'fe 
habits of ants, 227,^'^ 
distasteful to me, % ^ 

mimicry of 
colours of KioVag'^^ ^ 
display of b 
on the 

colouring oj r^ 

Bonevolenco/* 

627 ^ 


3 O 
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Bennett, A. W., attachment of 
mated birds, 626 ; on the habits 
of Dro'nw&us irroratus, 730 

, Dr., on birds of paradise, 

603 

Berbers, fertility of crosses with 
other races, 265 

hemicla antarctica^ coloui's of, 
751 

Bemicle gander pairing with a 
Canada goose, 632 

Bert, M., crustaceans distinguish 
colours, 416 

Bettoni, E., on local diiTerences in 
the nests of Italian birds, 695 

Bcylc, M., see Bom bet 

Bhoteas, colour of the heard in, 
850 

Bhringa, disc-formed tail-feathoi's 
of, 597 

Biancoiii, Prof., on structures as ex- 
plained through mechanical prin- 
ciples, 35 

Bibio, sexual diirorcncos in the 
genus, 430 

Bichat, on beauty, 891 

Bic-kes, proportion of soxos in man, 

375 

Bile, coloured, in many animals, 403 
'biiana, 230 

imitations of the songs of 
ds by, 110 ; dreaming, 
iled by telegraph wires, 
iiguago of, 131 ; sense of 
in, 140 ; pleasure of, in 
don, 160; male, incuhation 
52 ; and reptiles, alliance 
'.55 ; sexual ditferences in the 
of some, 321 ; migiutory, 
•ival of the male before the 
iiale, 328 ; apparent relation 
etwecii polygamy and marked 
xual difiereiiecs in, 337 ; mono- 
nous, becoming polygamous 
r domestication, 339 ; eager- 
'f male in pursuit of tlie 
341 ; wild, numerical pro- 
■'f the sexes in, 381 ; 
sexual characters of, 
of size in the 
fights of male, 
Tialos, 560 ; dis- 
captivate the 


females, 561 ; close attention of, 
to the songs of others, 664 ; 
acquiring the song of their foster- 
parents, 667 ; &illiant, rarely 
good songstera, 668; love-antics 
and dances of, 580 ; , coloration 
of, 589 et seq. ; moulting ^of, 
694, et seq. ; unpaired, 620 ; male, 
singing out of season, 624 ; 
mutual affection of, 626 ; in con- 
finement, distiiimiish persons, 
627 ; hybrid, production of, 631 ; 
Albino, 639 ; European, number 
of species of, 644 ; variability of, 
643 ; geographical distribution of 
colouring, 644 ; giudation of 
secondary sexual characteis in, 
655 ; obscurely coloured, build- 
ing concealed nests, 691 ; young 
female, acquiiing male character, 
704 ; bniediiig in immature 
plumage, 739 ; moulting of, 738 ; 
aquatic, frequency of white 
plumage in, 752 ; vocal oourtship 
of, 863 ; n .ked skin of the beau 
and neck in, 917 
Birgus latro, habits of, 415 
Biricbeck, Mr., on the finding of 
new mates by golden eagles, 622 
Birthplace of man, 240 
Births, numerical proportions of the 
sexes in, in animals and man, 
331, 332 ; male and female, nu- 
merical proportion of, in England, 
374 

Bisclioff, Prof., on the agreement 
between the brains of man and 
of the oraiig, 8 ; figure of the 
embryo of the dog, U ; on the 
convolutions of the brain in the 
human foetus, 13 ; on the differ- 
ence between the skuPs of man 
and the quadriiraana, 281 ; re- 
semblance between the ai)e’s and 
man’s, 309 

Bishop, J., on the vocal organs of 
frogs, 536 ; on the vocal organs 
of cervine birds, 567 ; on the 
trachea of the Merganser, 672 
Bison, American, co-operation of, 
154 ; mane of the male, 796 
Bitterns, dwarf, coloration of the 
sexes of, 702 
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Biziura IdbaUi^ musky odour of the 
male, 660 ; large size of male, 
664 

Blackbird, sexual differences in the, 
B38 ; proportion of the sexes in 
the, 383 acquisition of a song 
b«, 667 ; colour of the beak in 
tne sexes of the, 686, 749 ; pair- 
ing with a thrush, 631 ; cofouis 
and nidification of the, 693 ; 
young of the, 742, 743 ; sexual 
difference in coloration of the, 
749 

Black-buck, Indian, sexual differ- 
ence in the colour of the, 817 
Blackcap, arrival of the male, before 
the female, 327 ; young of the, 
742 

Black-cock, polygamous, 338 : pro- 
portion of the sexes in the, 382 ; 
pugnacity and love-dance of the, 
556 ; call of the, 573 ; moulting 
of the, 597 ; duration of the 
courtship of the, 617 ; and 
heasant, hybrids of, 631 ; sexual 
ifference coloration of the, 
749 : crimson eye-cere of the, 749 
Black-grouse, characters of young, 
709, 719 

Blacklock, Dr., on music, 872 
Blackwall, J., on the speaking of 
the magpie, 137 ; on the deser- 
tion of their young by swallows, 
165 ; on the superior activity of 
male spiders, 341 ; on the pro- 
portion of the sexes in spidein, 

* 892 ; on sexual variation of colour 
in spiders, 418 ; on male spiders, 
418 

Bladder-nose Seal, hood of the, 806 
Blaine, on the affections of dogs, 
799 

Blair, Dr., on the relative liability 
of Europeans to yellow fever, 301 
Blake, 0. C., on the jaw from La 
Naulette, 60 

Blakiston, Capt., on the American 
snipe, 677 ; on the dances of 
Tetrao phasianellus^ 580 
Blasius, Dr., on the species of 
European birds, 644 
Bledius taurus^ hornlike processes 
of male, 458 


Bleeding, tendency to profuse, 866 
Blenkiron, Mr., on sexual preference 
in horses, 800 

Blonnies, crest developed on the 
head of male, during the breeding 
iSon, 518 

Blethisa multijmnctata, stridulation 
of, 463 

Blocli, on the proportions of the 
sexes in fishes, 384 
Blood, arterial, red eolour of, 402 

pheasant, number of spurs in, 

657 

Blow- fly, sounds made by, 431 
Bliiebreast, red-throated, sexual 
diflerences of the, 720 
Blumenbach, on Man, 42 ; on the 
large size of the nasal cavities in 
American aborigines, 50 ; on the 
position of man, 230 ; on the 
number of species of man, 270 
Blyth, E., on the structure of the 
hand in the species of Hylohates^ 
77 ; observations on Indian crows, 
167 ; on the development of the 
horns in the Koodoo and Ela^d 
antelopes, 362 ; on the pugnacity 
of the males of Gallicrex cristatus, 
652 ; on the presence of spurs in 
the Eiiplocamus erythroph- 
thalmuSy 657 ; on the pugnaci^ 
of the amadavat, 560 ; ^ 
spoonbill, 572 ; on the uik 
of Anthus, 597 ; on the mo' 
of bustards, plovers, and G* 
hankivay 598 ; on the Ini 
honey-buzzard, 646 ; on sexi 
diflerences in the colour of th 
eyes of hornbills, 649 ; on Oriolui- 
melanocephaluSy 702 ; on Palos- 
ornis javanimSf 703 ; on the 
genus Ardetta^ 702 ; on the 
poregiine falcon, 704 ; on 
young female bii’ds acqui^ 
male characters, 702 ; on 
immature plumage of birds 
on representative species o 
714 ; on the young of 
727 ; on anomalous 
Lanim rufus and 
glacialis, 736 ; on tl 
young of the span* 
dimorphism in soir 
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on the asoertainment of the sex 
of nestling bullfinches by pulling 
out breast- feathers, 788 ; on 
orioles breeding in immature 
plumage, 739 ; on the sexes and 
young of Buphtes and AnastomuSy 
741 ; on the young of the black- 
cap and blackbird, 742, 743 ; on 
the young of the stoncchat, 743 ; 
on the vdiite plumage of Anas- 
tomusj 761 ; on the horns of 
Bovine animals, 771 ; on the 
horns of Antilope hezoarticay 770, 
773 ; on the mode of fighting of 
Ovis cycloceros, 775, 776 ; on the 
voice of the Gibbons, 804 ; on the 
crest of the male wild goat, 810 ; 
on the colours of Bortax picta^ 817; 
on the colours of Antilope hezoar- 
ticity 817 ; on the colour of the 
Axis deer, 819 ; on sexual dilfor- 
ence of colour in Hylohates hooluck, 
820 ; on the hog-deer, 833 ; on 
the beard and whiskers in a 
monkey, becoming white with 
age, 850 

Boar, wild, jiolygamous in India, 
336 ; use of the tusks by the, 278; 
fighting of, 790 

Boardman, Mr., Albino birds in 
8., 639 

and Corbie, MM., on the 
xsmission of sexual peculiari- 
s in pigeons, 355 ; on the 
tipathy shewn by some female 
ageons to certain males, 637 
-id, Mr., on the singing of a 
sterile hybrid canary, 565 
llombet, on t)ie variability of the 
standard of beauty in Europe, 910 
BomhuSy differeriee of the. sexes in, 
449 

Bombycidffi, coloration of, 480 ; 
h'ing of the, 487 ; colours of, 

'lUa carolinensisy red ap- 
ges of, 703 

'ynthiay 427 ; proportion 
■xes in, 385, 389 ; pair- 

Tereiico of size of the 
nale cocoons of, 427 ; 
7 


Pem/yiy proportion of sexes of, 

389 

Yamamaiy 427 ; M. Person- 

nat on, 387 ; propoiiion of sexes 
of, 389 

Bonaparte, 0. L., on th^i call-notes 
of the wild turkey, 573 • 

Bond, F., on the finding of new 
mates by crows, 621 
Bone, implements of, skill dis- 
played in making, 74 
Boner, 0., on the transfer, of male 
characters to an old female cha- 
mois, 769 ; on the habits of stags, 
787 ; on the pairing of red deer, 
797 

Bones, increase of, in length and 
thickness, when carrying a greater 
weight, 47 

Bonizzi, P., difference of colour in 
sexes of pigeons, 366 
Bonnet monkey, 232 
Bonwick, J., extinction of Tasma- 
nians, 284, 286 
Boomerang, 223 

Boreus hyemalis, scarcity of the 
male, 391 

Bory St. Yincent, on the number of 
sjiccies of man, 270 ; on the 
colours of Lah'us pavoy 524 
Bos etruscuSy 772 

gauricSy horns of, 772 

moschatuSy 808 

primigeniuSy 764 

sondaicuSy liorns of, 771 ; 

colours of, 818 

Botocudos, 221 ; mode of life of, 
305 ; disfigurement of the ears 
and lower lip of the, 876 
Boucher de Perthes, J. 0. de, on 
the antiquity of man, 8 
Bourbon, proportion of the sexes in 
a species of Papilio from, 368 
Bourien on the marriage -customs 
of the savages of the Malay 
Archipelago, 913 
Bovidae, dewlaps of, 811 
Bower-birds, 619; habits of the, 
581 ; ornamented playing-placcs 
of, 140, 630 
Bow^s, use of, 277 

Brachycephalic structure, possible 
explanation of, 84 
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BrachyuiR,, 414 

Brachyurus calvus^ ftcai let fao« of, 
840 

Bradley, Mr,, abductor orsis meta- 
tarsi quiiid in ouin, 62 
Brain, of «nan, a^eement of tlf^ 
idtli that of lower animals, 8 : 
convolutions of, in the human 
fmtus, 16 ; influence ot deveJ'-]*- ; 
ment of mental faculties upiii j 
the size of the, 81 ; influence of 
the development of on tlie 
s})inal column and skull, 86 ; 
larger in some existing mammals 
than in their tertiary prototypes, 
123 ; relation of the development 
of the, to the progress of lan- 
guage, 134 ; disease of the, 
affecting speech, 134 ; difference 
in the convolutions of, in dif- 
ferent races of men, 259 ; 
supplement on, by Prof. Huxley, 
309 ; development of the gyri 
and sulci, 315 

Brakeuridgo, Dr., on the influence 
of climate, 47 

Brand' A., on hairy men, 28 
Braubach, Prof., on the quasi -reli- 
gious focliiig of a dog t<>vards 
his master, 146; on the solf- 
restniiutofdoga, ]f)8 
Braiier, F., on diiuorpliism in Ncu- 
ru/hemis, 440 

Brazil, skulls found iii caves of, 
261 ; poj[iulatioii of, 208 ; com- 
pression of 1 he nose hy the natives 
• of, 888 

Break between man and the apes, 
241 

Bream, propoi'tion of the sexes in 
the, 385 

Brooding,* age of, in birds, 738 
season, sexual characters mak- 
ing their appearance in the, in , 
birds, 595 

Brehin, on the effects of intoxica- j 
ting liquoi-8 on monkeys, 10 , 
on the recognition of women by 
male Cynocephali, 11 ; on the 
diversity of the mental facultica 
c»l’ monkeys, 40 ; on the habits of 
Imboons, 76 ; on revenge taken 
by monkeys, 105 ; on mauifesta- 


tione of maternal afloction by 
•nonkeyci and baboons, 106 ; on 
i.ho instinctive dread of monkeys 
for serpents. 108; on the esc of 
fib ues as mivssiloij by baboons, 

. ; on a baboon using a mat 
for shciier from the sim, 126 ; on 
the signal- cries of monkeys, 133 • 
on sontineh posted by iconkeys, 
154 ; on co operation of animals, 
154 ; on an esgle attacking a 
ouTig Hercopithecus^ 154 ; on 
abooi-.s in confinement protecting 
one of their number from punish- 
ment, 157 ; on the habits of 
baboons when plundering, 159 ; 
on polygamy in Cynocephalus 
and Oehics, 335 ; on the numerical 
proporl ion of the sexes in birds^ 
382 ; on the love-dance of the 
blackcock, 55 C ; Palamedea eor- 
nuta^ 558 ; on the habits of the 
Black-grouse, 560 ; on sounds 
produced by birds of paradise, 
575 ; on assemblages of grouse, 
618 ; oil the finding of new mates 
by ])irds^ 623 ; on the Jigliting of 
wild boars, 790 ; on i cxual differ- 
ences in Mycetes, M9; on the 
habits of Cynocephaius hama- 
dryas, 900 

Brent, Mr., on the courtslhp of 
fowls, 635 

Breslau, numerical proportion of 
male and female births in, 375 
Bridgman, Laura, 134 
Brimstone butterOy, 478; sexual 
diffironce of colour in tlie, 494 
British, ancient, tattooing practised 
by, 875 

lirc-ca, Prof., on the occurrence of 
the supra- condyloid foramen in 
the human humerus, 31 ; an- 
thropemorphous apes more bipe- 
dal than quadiTipedal, 79 ; on 
the capacity of Parisian skulls at 
different periods, 82 ; comparison 
of modern and medifcvai skulls, 
82 ; on tails of quadrupeds, 87 ; 
oil the influence of natural selec- 
tion, 91 ; on hybridity in man, 
264 ; on liumaii remains from 
Lea Eyzies, 281 ; on the cause of 
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the difference between Europeans 
and Hindoos, 297 

Brodie, Sir B., on the origin of the 
moral scjnse in man, 149 
Bronn, H. G., on the copulation of 
insects of distinct species, 423 
Bronze period, men of, in Europe, 197 
Brown, R., sentinels of seals gener- 
ally females, 153 ; on the battles 
of seals, 764 ; on the narwhal, 
766 ; on the occasional absence 
of the tusks in the female walrus, 
766 ; on the bladder-nose seal, 
806 : on the colours of the sexes 
in Plioca Grosnlandicay 816 ; on 
the appreciation of music by 
seals, 866 ; on plants used as 
love -philters, by North American 
women, 880 

Bro^vne, Dr. Crichton, injury to in- 
fants during parturition, 376 
Brown-S6quard, Dr., on the inheri- 
tance of the effects of operations 
by guinea-pig, 90, 920 
Brace, on the use of the elephant’s 
tusks, 775 

Bralerie, P. de la, on the habits of 
Atmekus cicatricosusy 460 ; on 
the stridiilatioii of Ateuchus, 468 
Brunnich, on the }iied ravens of the 
Foroc islands, 647 
Bryant, Dr., preference of tame 
pigeon for wild mate, 638 

, Capt., on the courtship of 

Ocillorhinus ursinus, 797 
Bulas lisoUj thoracic projection of, 
457 

Bubahcs caffer^ use of horns, 776 
Bucephalus capensis^ difference of 
the sexes of, in colour, 538 
BuceroSy nidification and incubation 
of, 692 

bicornis, sexual differences in 

the colouring of the casque, beak, 

■ and mouth in, 649 

co7rugatus, sexual differences 

in the beak of^, 685 
Biichnor, L., on tlie orimn of man, 

4 ; on the use of the human foot 
HS a prehensile organ, 77 ; on the 
mode of progression of the apes, 
78 ; on want of self-consciousness, 
&c., in savages, 127 


Bucholz, Dr., quarrels of chamee- 
leons, 547 

Buckinghamshire, numerical pro- 
portion of male and female births 
in, 374 

Buckland, F., on the numerical 
proportion of the sexes in rats, 
381 ; on the proportion of the 
sexes in the trout, 384 ; on Chi- 
mcera monstrosaf 518 
Buckland, W., on the complexity 
of crinoids, 139 ^ 

Buckler, W., proportion of sexes of 
Lepidoptcra reared by, 389 
Bticorax abyssinicus, inflation of the 
neck -wattle of the male during 
courtship, 584 
Bvdytes Baii, 327 
Buffalo, Cape, 776 

, Indian, horns of the, 772 

, Italian, mode of fighting of 

the, 776 

Buffon, on the number of species of 
man, 270 

Bufo sikimmmsis, 535 
Bugs, 431 

Buist, R., on the proportion of the 
sexes in salmon, 384 ; on the 
imgnacity of the male salmon, 
510 

Bulbul, pugnacity of the male, 552 ; 
display of under tail-c . 7erta by 
the male, 612 

Bull, mode of fighting of the, 775, 
776 ; curled frontal hair of the, 
811 

Buller, Dr., on the Huia, 321 ; the 
attachment of birds, 626 
Bullfinch, sexual differences in the, 
338 ; piping, 564; female, singing 
of the 566 ; courtship of the, 
610 ; widowed, finding a new 
mate, 623 ; attacking a reed- 
bunting, 629 ; nestling, sex 
ascertained by pulling out breast 
feathers, 738 

Bullfinches, distinguishing pemons, 
628 ; rivalry of female, 640 
Bulls, two young, attacking an old 
one, 154 ; uild, battles of, 
764 

Bull-trout, male, coloiuing of, dur- 
ing the breeding season, 621 
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Bunting, reed, head feathers of the 
male, 611 ; attncKcd b} a bull- 
finch, 629 

Buntings, c^iaraotecs of young, 709 

Buphus ^romaTiduSy sexes and 
young of, 741 ; change of colour 
Tn, 754, 755 

Burchell, Dr., on the zebra, 
on the extravagance of a Bu, h- 
woinan in adorning herself, 879. 
celibacy unbnown aniong ibo 
savages of Soiii.h Afri» a, 906 ; 
on the marriage-customs of the 
Bushwomen, 914 

Burke, on the number of species of 
’.nan, 270 

Burmese, colour of the beard in, 
850 

Burton, Capt., on negi’o ideas of 
female beauty, 882 ; on a uni- 
versal ideal of beauty, 887 

Bushmen, 96 ; marriage among, 013 

Bushwoman, extravagant ornamen- 
tation of a, 879 

Bushwornen, hair of, 259 ; marriage- 
customs of, 914 

Bustard, throat-pouch of the male, 
670 ; humming uoise produced by 
a male, 677 ; Indian, ear-tufts of, 
587 

Bustards, occurrence of sexual dif- 
ferences and of polygamy among 
the, 338 ; love-gestures of the 
male, 581 ; double moult in, 
595, 597 

.Butler, A. G., on sexual differences 
in the wings of Aricoris epiius, 
426 ; courtship of butterhies, ^70 ; 
on the colouring of the sexes in 
spedesof Theda, 476 ; on the re- 
semblance of Iphias glavcippe to 
a leaf* 479 ; on the rejection of 
certain moths and caterpillars by 
lizards and frogs, 500 

Butterfly, noise produced by a, 
471 ; Emperor, 4 /I, 473 ; meadow 
‘ brown, instability of the ocellatcd 
spots of, 663 

Butterflies, proportion of the sexes 
in, 386 ; forelegs atrophied in 
some males, 426 ; sexual differ- 
ence in the neuration of the wings 
of, 420 ; pu^acity of male, 471 ; 


protective resemblances of the 
'ov.cr surface ^f, 477 ; display of 
the v’ings by, 482 ; white, aliglit- 
iuf; upon biid of ]mpor, 486 ; 

‘acted hy a dead specimen of 
the s.i.mc ui^i'cie.s, 486 ; courtship 
of, 486 ; male and female, in- 
habiting dilfereiit stations, ^02 
Buxton, C., observations on macaws, 
156 ; on an instance of bene- 
volence in a parrot, 627 
Buzzard, Indian honny-, variation 
in the crest of, 646 

C. 

Cabbage hutterfli('s, 478 
Cachalot, large head of the male, 
767 

Cadences, musical, perception of, by 
animals, 8 66 

Caecum, 29 ; large, in the early 
progenitors of man, 248 
Cairina 'nioschata, pugnacity of the 
male, 564 

Californian Indians, decrease ofy 397 
Calliana:ssa, chelai of, figur(jd, 411 
Callidn/as, colours of sexes, 488 
CaXlionymus lyra, characters of the 
male, 515 

Callorkinus ursinus, r('I:itiv<\sizo of 
tlie sexes of, 787 ; courtship of, 
797 

Galotes maria, 543 

nigruabris, sexual difference 

in the colour of, 547 
Cambridge., 0. riebard, on the sexes 
of s})idera, 302 ; on the size of 
male Nephili, 420 
Camel, canine teeth of male, 766, 
784 

Campbell, J., on the iiidian ele- 
phant, 336 ; on the proportion of 
male and female births in the 
harems of Siam, 373 , 

Campy lopterus hemileucurm, 383 
Canaries distinguishing persons, 628 
Canary, polygamy of the, 3:>9 ; 
change of plumage in, after 
moulting, 368 ; female, selecting 
the best singing male, 604 ; 
sterile hybrid, singing of a, 565 ; 
female, singing of the, 660 ' 
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selecting a greeiiiiiicli, 633; and 
siskin, pairing of, 633 
Cancer pa gurus ^ 410 
Canestriiii, Tr., on rudimentary 
characters and the origin of nnaii, 
4 ; on nidi merit ary characters, 
15; on the movement of 1 ho car 
in man, 10 ; of the vai iahility of 
the veriform ayipendage in man, 
27 ; on the ahnormal division of 
the malar hone in man, 58 ; on 
abnormal conditions oftii** human 
iitenis, 67 ; on the persist once of 
the frontal suture in man, 68 ; 
on the i>ro])ortion of the sexes in 
silk-moths, 385, 387 ; secondary 
sexual characters of sjiiders, 418 
Canfield, Dr., on the horns of the 
Antilocapra, 362 

Canine teeth in man, 69 ; diminu- 
tion of, in man, 80 ; diminution 
of, in horses, 80 ; disa]tj)earancc 
of, in male ruminants, 80; large in 
the early progenitors of man, 218 
Canines, ana horns, inverse develop- 
ment of, 784 
Canoes, use of, 72, 278 
CanthariSy ditlcrcncc of colour in the 
sexes of a S 2 )ecics of, 452 
Canfliar\is I meat us, 622 
Capcfcailzio, ])olygamous, 338; ]>ro- 
jtortion of the sexes iu the, 382 ; 
jaignacity of the male, 656 ; j>air- 
iiigofthe, 661 ; aiitunin iiieetings 
of tlie, 666; call of the, 673; 
duration of the courtship of, 01 7 ; 
behaviour of the female, 640 ; in- 
coiiveiiicnco of black eoioiiT' to 
the female, 676 ; sexual ditference 
in the coloration of tlic, 749 ; 
ciimson eye-ccrc of tlie male, 749 
Cajatonidie, colours and nidilicatiori 
of the, 694 

Capra a-gagrus, 775 ; crest of the 
, male, 810 ; sexual ditference in 
the colour of, 818 

Capreolus Sihiricus suhecaiidatus, 
828 

Ca])rice, common to man and ani- 
mals, 112 

Caprivi'uJgus, noise made by the 
males of some sjiecies of, with 
tlicir uings, 67 1 


( n tilipis virgmianus, jiairirg 
o!, 661 

Carabidsc, 463 

Carboimier, on the natural history 
of the yiike, 384 ; on the relative 
leize of the sexes in hshes, 514 ; 
coiirtshi]) of Chinese Macrc^>us, 
522 

Carcineutes, sexual difference of 
colour in, 697 
Carcinus mmnas, 412, 414 
Cardwalis virgmianus, 347 
Cardiielis elegtins, sexual differences 
of the beak in, 651 
Carnivora, marine, j»olyganious ha- 
bits of, 337 ; sexual aifferences in 
the colours of, 816 
Car]), numerical pro]>ortion of tlio 
sexes in the, 386 
Carr, K., on the peewit, 560 
Carrier ])igeon, late development of 
the wattle in the, 367 
Carrion beetles, stridiilation of, 462 
Carrion-liawk bright coloured fe- 
male of, 731 

Cams, Prof. V. , on the development 
of the horns in merino sheep, 
363 ; on antlers of red doer, 779 
Cassowary, sexes and incubation of 
the, 729 

Castnia, mode of holding wings, 482 
CastoiXMirn, 807 
Castration, effects of, 772 
Casiiarius gnJeatus, 729 
Cat, convoluted body in the ex- 
tremity of tlie tail of a, 33 ; sick, 
sympathy of a deg with a, 157 
Cataract in Cihiis Azarcc, 9 
Catandi, Halhlity of Cehus Azarce 
to, 9 

Catarrliine monkeys, 236 
Caterpillars, blight cdlours of, 
498 

Gafkartes aura, 634 
CalkaiUs jota, love-gestures of the 
male, 581 

Catlifi, Q., correlaiion of colour and 
texture of hair in the Maiidans, 
306 ; on the devolojunont of the 
heard among North American 
Indians, 853 ; on the gi’eat length 
of tlie hair in some North Ameri- 
can tribes, 884 
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Catoii, J. D., on the deveioj.inent of 
the horns in Cerw^ virgr ianus 
and stropgyloceroSf 3trx *, on the 
wild turkey, 704 ; on the presence 
\)t traces ol horo? in the f male 
wapiti, 7^9; on the hgh^mg of 
d«er, 779 ; on the crest of tlir 
male wapiti, 810 : on tlie <',oh>nra 
of the Virginian deoi. 817; <n 
sexual differences oi‘ colour in the 
wajiiti, 818 ; on the spots of the 
Virginian deer, 834 
Cato, dreaming, 113; torteioo-shell, 
355, 358, 367 ; enticed by vale- 
rian, 809 ; colours of, 828 
Cattle, raj)id increase of, in Gouth 
Aniorioa, 70 ; donicaiic,, lighter in 
winter in Siberia, 354 ; horns of, 
361, 771 ; doincsti(i, sexual differ- 
ences of, late developed, 367 ; 
numerical proportion of the sexes 
in, 381 

Caudal vcrtohrie, nurnher of, in ina- 
ca(|uos and l)aboons, 87 ; basal, 
of monkeys, imbedded in the 
body, 88 

Cavolini, observations on h'errmiuSy 
250 

Cebus, inatei nal alfection in a, J 06 ; 

gradation of species of, 27l 
Apdld 317 

Azarce, liability of, to the 

same diseases as man, 9 ; distinct 
sounds produced by, 129; early 
maturity of the female, 849 

capucirmSy polygamous, 335 ; 

’sexual ditfcreiices c)f colour in, 
820 ; hair on tin; head of, 838 

vellerosusy hair on t he head of, 

838 

Cecidomyiidae, proportions of the 
sexes in, *390 

Celibacy, unknown among the sav- 
ages of South Africa and South 
America, 906 
Centipedes, 421 

_ ' ' ^ 4a, absence of secondary 
sexuaf characters in, 405 
Ce 2 }halopteru.s ornatus, 570 
^ pe7iduUger, 571 

Cemmhyx heroSy etridulant organ of, 
464 

Ccratodus, paddle of, 65 


CercUoph^ra mptray nasal append- 
ages of, 544 

Studdarfii, nasal horn of, 544 

Cercerifty habits of, 447 
Oer'' . hus idhiopSy &c., 

of, o40 

QercopithccuSy youjig, seized by an 
eagle and rescued by tlic troop, 
155; detinit-on efspeeiea of, 271 

cephuSy sexual difference of 

colcur in, 820, 841 

cynosu.'^tis and griseo-viridiSy 

colour of the siu'otum in, 820 

JDianay sexual diffei-ences of 

colour in, 820. 841, 842 

- griscQ-vlridiSy 154 

• petauriddy whiskei-s, &c,, of, 
838 

Ceres, of birds, liright colours of, 
749 

Ceriomls Teniminckiiy swelling of 
the wattles of the male during 
courtship, 584 
CermduSy weapons of, 784 

moschatusy J iidimentaiy horns 

of the female, 769 
Cervus alcesy 3(;i 

- campestritiy odour of, 807 
canadensis, traces of liorns in 

the female, 769 ; attacking a 
man, 780 ; sexual ditf renoe in 
the colour of, 818 

cia.phuSy hatlles of male, 764 ; 

horns of, wilh nrrnerons points, 
779 ; long hairs on tlie throat of, 
796 

Kidiy 861 

maadcliurkus, 833 

puiudosuSy colours of, 819 

-- - sirongyloctroSy 361 

I virginianuSy 361 ; horns of, in 

' course of niodili cation, 781 
! CeryUy mule black-bolted in some 
j sjxjcies of, 697 
1 Cetacea, nakedness of, 85 
Ceylon, frequent absence of board in 
the natives of, 852 
Chaffinch, jn-oportion of the sexes 
I in the, 383 ; coiutshii) of the, 610 
' Chaniiichos, 565 ; new matoe found 
by, 622 

Chalcophaps MieWy characters of 
young, 709 
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Chalcosoma atlas, sexual diflereiices 
of, 453 

Chairmleo, sexual differences in the 
genus, 545 ; combats of, 547 

hifurcus, 545, 546 

Owenii, 546 

p^imilus, 547 

Ohamcepetes unicolor, modified wing- 
feather in the male 577 
Chameleons, 543 

Chamois, danger-signals of, 153 ; 
transfer of male characters to an 
old female, 769 

Champneys, Mr., acromio- basilar 
muscle and quadni]>i'dal gait, 
62 

Chapman, Dr., on stridulation in 
Scolytus, 463 

Chapuis, Dr., on the transmission 
of sexual peculiarities in pigeons, 
355 ; on streaked Bclgiiin pigeons, 
367, 679 

Char, male, colouring of, during the 
breeding season, 521 
Characters, male, develo]>ed in fe- 
males, 351 ; secondary sexual, 
transmitted ihroDgli both sexes, 
351 ; natural, artificial, exaggera- 
tion of, by man, 887 
Charadrus Maticula and pluvial is, 
saxes and young of, 740 
Chardin on the Pi'Tsians, 894 
Charms, worn by women, 880 
Charruas, freedom of divorce among 
the, 912 

Chasmorhynchus, difference of colour 
in the sexes of, 592 ; colours of, 
750 

- nivens, 592 

nmUcoUis, 593 

tricarunculatns, 593 

(Jhastity, early estiinaliou of, 182 
Chatterers, sexual differeitces in, 
338 

Cheorer, Itov. H. T., census of the 
Sandwich Islands, 396 
Cheiroptera, absence of secondary 
sexual cJiaracters in, 336 
Chelin of crnstucea, 410, 417 
Chelonia, sexual differences in, 537 
Ohenalopex cegyptiacus, wing-knobs 
of, 658 

Ohera progne, 598, 639 


Chest, proiiortions of, in soldiers 
and sailors, 48 ; large, of the 
Quecliua and Aymara Indians, 50 
Chevrotains, canine teeth of, 784 
Chiasognathus, stridulation of, 468 

Grantii, mandibles of, 461 

Children, legitimate and illl^ti- 
mato, proportion of the sexes in, 
377 

Chiloo, lice of the natives of, 263 ; 

population of, 268 
Chimera monstrosa, bony process on 
the head of the male, 518 
Chimajroid fishes, prehensile organs 
of male, 508 

Chimpanzee, 854 ; ears of the, 20 ; 
representatives of the eyebrows in 
the, 26 ; hands of the, 75 ; ab- 
sence of mastoid processes in the, 
79 ; platforms built by the, 100 ; 
cracking nuts with a stone, 123 ; 
direction of the hair on the arms 
of the, 233 ; supposed evolution 
of the, 2"^ I ; polygamous and 
social habits of the, 394 
China, North, idea of female beauty 
in, 880 

Southern, inhabitants of, 305 

Chinese, use of flint tools by the, 
224 ; difficulty of distinguishing 
the races of the, 259 ; colour of 
the beard in, 850 ; gcmcral beard- 
lessness of the, 852 ; opinions of 
the, on the appearance of Euro- 
peans and Cingalese, 880, 881 ; 
compression of the feet of, 888 , 
Chinsiirdi, his opinion of beards, 
877, 885 

Chlamydera ma.culcda, 582 
Chloedn, pedunculated eyes of the 
male of, 422 

Chloephaga, coloration of the sexes 
m, 702 

Chlorococlus Tanana (figured), 438 
Chorda dorsalis, 243 
Chough, red beak of the, 749 
Chromidfc, frojital protuberance in 
male, 520 ; sexual di/Ferenoes in 
colour of, 529 

Chrysemys picta, long claws of the 
male, *637 

Chr^sococcyXf characters of young 
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Chrysomelidce, stridiilatiou of, 46b 
Cicada pruinosat 434 

septendecim^ 433 

Cicadae, songs of the, 433 *, mdi- 
nientary gound-crgans in females 
of. 442 

Cicatrix of a burn, causing modifi- 
cation of the facial bones, 83 
Cichla^ frontal protuborance of mail , 
520 

Cimetifero du Sud, Paris, 31 
Cincloramphus Cfuralis, large size 
of male, 554 
Cindus aquatiaiSf 694 
Cingalese, Chinese opinion of the 
appearance of the, 881 
Cimpedos, oomplemental males of, 
321 

Civilisation, effects of, upon natural 
selection, 205 ; influence of, in 
the competition of nations, 284 
Clanging of geese, &o,, 563 
Clapar^do, E., on natural selection 
applied to man, 73 
Clarhe, on the marriage-customs of 
Kalmucks, 913 
Classific vtioii, 228 
Claus, C. , on the sexes of Saphirina^ 
416 

Cleft-palate, inherited, 53 
Clwiactet ls erythrops^ sexes of, 731 
Climate, 47 ; cool, favourable to 
human progress, 204 ; power of 
supporting extremes of, by man, 
282 ; want of connexion of, with 
• colour, 298 ; direct action, of, on 
colours of birds, 644, 645 
Cloaca, existence of a, in the enrly 
progenitors of man, 248 
Cloacal ’passage existing in the 
human ^hryo, 13 
Clubs, used as weapons before dis- 
pei-sion of mankind, 278 
Clucking of fowls, 563 
Clythra ^-p^tidata^ stridulation of, 
463 

Coan, Mr., Sandwich -islanders, 290 
Cobbe, Miss, on morality in hypo- 
thetical bee-cornraunity, 152 
Cobra, ingenuity of a, 539 
CoccuSy 226 

Coccyx, 32, 33 ; in the human 
embiyo, 13 ; convoluted body at 




the extremity the, 33 ; im- 
bedded in the body, 88 
C'Of l *u-Cb.ina, notio ns of beauty of 
the inhabitants of, 881, 883 
Cock, 1 lirid, fed its companion, 
1:- ganjf', killing a kite, 556 ; 
comb au'i w.iLtles of the, 614; 
profe’*enco shewn by the, for 
young hens, 641 ; game, trans- 
parent zone in tlio hackles of a, 
656 

Cock of the rock, 618 
Cockatoos, 749, 751, 752 ; nestling, 
627 ; black, immature plumage 
of, 713 

Coeleuterata, absence of secondary 
sexual characters in, 400 
Coffee, fondness of monkeys for, 9 
Cold, supposed effects of, 47 ; power 
of supporting, by man, 282 
Colcoptera, 451 ; stridulation of, 
437 ; stridnlan^ organs of, dis- 
cussed, 4t>6 

Colias edusa ami hyale, 489 
Colli ugwood, C,, on the pugnacity 
of tiie butterflies of Borneo, 471 ; 
on butterflies being attracted by 
a dead specimen of the same 
species, 486 

Colohus, absence of the thumb, 76 
Colombia, flattened heads of savages 
of, 875 

Colonists, success of tlic English as, 
218 

Coloiation, protective, in birds, 745 
Colour, supposed to bo dependent 
on light ami lieat, 47 ; correlation 
of, with immunity from certain 
poisons and parasites, 299 ; pur- 
pose of, in lepidoptera, 485 ; 
relation of, to sexual functions, 
in fishes, 625 ; difference of, in 
the sexes of snakes, 533 ; sexual 
differences of, in lizards, 547 ; 
influence ff, in the pairing of 
birds of different species, 633 ; 
relation of, to nidification, 690, 
696 ; sexual differences of, in 
mammals, 814, 823 ; recogni- 
tion of, by quadmpeds, 824 ; of 
children, in different races of 
man, 848 ; of the skin in man, 
922 



m 


coLotrad. 


inmt. 


caicKHf. 


Colours, admired alike by raau and 
animals, 141 ; bright, due to 
sexual selection, 401 ; bright, 
among the lower animals, 401, 
402 ; bright, protective to butter- 
flies and moths, 479 ; bright, in 
male fishes, 514, 520 ; transmis- 
sion of, in birds, 682 
Colquhoun, example of reasoning in 
a retriever, 118 

Columha pnsserina, young of, 713 
Colymhus gladalis^ anomalous young 
of, 736 

Comb, development of, in fowls, 369 
Combs and wattles in male birds, 
614 

Community, preservation of varia- 
tions useful to the, by natural 
selection, 94 

Complexion, different in men and 
women, in an African tribe, 847 
Compositjn, gradation of species 
among the, 271 

Comte, C., on the exju'cssion of the 
ideal of beauty by sculpture, 886 
Conditions of life, action of changed, 
“upon man, 45; influence of, on 
plumage of birds, 721 
Condor, eyes and comb of the, 649 
Conjugations, origin of, 139 
Conscience, 148, 177, 193; absence 
of, in some criminals, 178 
Constitution, difference of, in dif- 
ferent races of men, 260 
Consumption, liability of Cehiis 
Azarca to, 9 ; connexion between 
complexion and, 301 
Convergence of characters, 274 
Cooing of pigeons and doves, 572 
Cook, Ca])t., on the nobles of the 
Sandwich Islands, 894 
Cope, E. D., on the Einosauria, 245 
Oophotis ceylanica, sexual differ- 
ences of, 543 
CopriSy 453 

IsidiSy sexual diflerences of, 

454 

lunariSy siridulation of, 464 

Corals, bright colours of, 400 
Coral snakes, 540 

GordyluSy sexual differonoe of colour 
in a species of, 547 
Corfu, habits of the Chaffinch in, 383 


Cornelius, on the proportions of the 
sexes in l/ucantos CervuSy 390 
Corpora Wolfllana, 248 ; agreement 
of, with the kidneys of fishes, 13 
Correlated variation, 64 
Correlation, influence of, in the pro- 
duction of races, 306 
Corse, on the mode of fighting of 
the elephant, 784 
Corvus coroncy 621 

graculuSy red beak of, 749 

picay nuptial assembly of, 619 

Corydalis cornutuSy large jaws of the 
male, 423 

CosmetorriiSy 613, 705 
Cosmetornis vexillariuSy elongation 
of wing feathers in, 586, 613 
Ootingidee, sexual ditferences in, 
338 ; coloration of the sexes of, 
701 ; resemblance of the females 
of distinct species of, 717 
Coitus scorpius, sexual differences 
in, 515 

Coulter, Dr. , on the Californian In- 
dians, 397 

CoTinting, origin of, 222 ; limited 
power of, in primeval man, 279 
Courage, variability of, in the same 
species, 105 ; universal high ap- 
preciation of, 181 ; importance of, 
199 ; characteristic of men, 859 
Courtship, gr eater eagerness of males 
in, 341 ; of fishes, 509, 521 ; of 
birds, 561, 573, 617 
Cow, winter change of colour, 828 
Crab, devil, 414 

shore, habits of, 412 

Crahro cribrarius, dilated tibise of 
the male, 424 

Crabs, proportions of the sexes in, 
392 

Crauz, on the inheritance of dex- 
terity in seal-catching, 48 
Crawfui’d, on the number of species 
of man, 270 

Crenilabrus massa and C. melopsy 
neats, built by, 528 
Crest, origin of, in Polish fowls,' 356 
Crests, of birds, difterence of, in 
the sexes, 713 ; dorsal hairy, of 
mammals, 810 

Cricket, field-, stridulation of the, 
435, 436 ; pugnacity of male, 443 
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Cricket, hoose^ stridulation of the. 
48 

Crickets, sexual (iiffero?ves in, 444 
Crinoids, coiuplexity ol, l^P 
Oriooeridse, stridu]ati(*n of the, 468 
Or»'aking of4irog8, 636 
Croc^les, musky odour of, during 
the breeding season, 538 
Crocodilia, 637 

Crossbills, characters of }'Oung, 708 
Crosses in man, 207 
Crossing of races, eifeci a of the,, 297 
Crosaoptilon auriium,QQ9y 688, 720 ; 
adornment of both sexes ol, 364 ; 
sexes alike in, 702 
Crotch, G. R., on the atriaulation 
of beetles, 463, 466 ; on the 
stridulation of Hdiopathes^ 467 ; 
on the stridulation of AcalleSj 
468 ; habit of female deer at 
breeding time, 768 
Crow, Indians, long hair of the, 88 1 

, young of the, 735 

Crows, 749 ; vocal organ, a of the, 
567 ; living in triplets, 624 

, carrion, new mates found by, 

621 

ludian, feeding their blind 
companions, 157 

Cruelty of savages to animats, 180 
(Jriistacea, parasitic, loss of limbs 
by female, 321 ; piv,hensilo bust 
and an tenure of, 323 ; male, 
more active than female, 341 ; 
j)arthenogenesis in, 392 ; secon- 
daiy sexual characters of, 408 ; 
‘amphipod, males sexually mature 
wljile young, 740 ; auditory hairs 
of, 806 

Crystal worn in the lower lip by 
some Central African women, 877 
Cuckoo fowls, 308 
Culicidffi, 321, 431 ; attracted by 
each other’s humming, 431 
Cullen, Dr., on the throat-pouch of 
the male bustard, 570 
Cultivation of plants, probable 
orimn of, 204 

Clippies, Mr. , on the numerical pro- 
portion of the sexes in do^, 
sheep, and cattle, 380 ; on tlie i 
Scotch deerhound, 7 88 ; on sexual ! 
preference in dogs, 799 ! 


OurculionidsB, sexual difference in 
length of snout m some, 821 ; 
ho’’n]ike p^-ocesses in male. 458 ; 
mL.icfil, 462, 463 

Curiosity, manilostations of, by ani- 
mals. 108 

I Curl' , , double moult in, 594 
' Cuisox’es, L‘'’in|t.i,rauve absence of 
! sexual dill'ercncos among the, 339 
I Curtis, J., on the proportion of tho 
. sexes in Athalia, 391 
j Cuvier, K., on recognition of 
j women by male quarlrumana, 11 
, G., on the number of caudal 
vertebrre in the mandrill, 87 ; 
on instinct and intelligenrie, 101 ; 
views of, as to tlie position of 
man, 230 ; on the position of 
tlie seals, 231 ; on Hectocotyle, 
405 

Oyarialcyon, sexual difference in 
colours of, 697 ; immature plu- 
mage of, 712 

Cyanecula tuieiu'ra, sexual differen- 
ces of, 720 

OychritSy sounds produced by, 466 
Oycnia mendica, sexual dilferemie 
of, in colour, 484 
Cygnus ferns, trachea of, 66 

iwmutahilis, 737 

olor, white young of, 736, 737 

(hjUo Leda, instability of the ocel- 
lated spots of, 653 
Ot/nafdhus, variation in the genus, 
^646 

Cynij)idre, proportion of the sexes 
in, 390 

Oynocephalus, difference of theyouiig 
froDi the adult, 11 ; male, re- 
cognition of women by, J 1 ; poly- 
gamous habits of species of, 335 
— habouin, 949 

chacTtia, 107 

gelada, 124 

ha If. ad. ry as, 124, 900 ; sexual 

differenc'^ of colour in, 821, 949 

leucophmus, colours of the 

sexes of, 821, 949 

mormon, colours of the male, 

822, 949 

Cynoeephalus porcarius, mane of the 
male, 795 
sphinx, 949 
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CynopUhecus niger^ ear of, 28 
Cypridinaf proportions of the sexes 
m, 392 

OyprinidfB, proportion of the sexes 
in the, 385 
Indian, 626 

Cyprinodontidflc, sexual differences 
in the, 614, 616 
Oyprinus avratus^ 624 
Cypris^ relation of the sexes in, 392 
Cyrtodactylus ruhidus^ 542 
Cystophora crisiatUt hood of, 806 

D 

Dacelo, sexual diffei-ence of colour 
in, 697 

Gaudichatidi^ young male of, 

713 

Dal-ripa, a kind of ptaraiigan, 382 
Damaiis albifronSj peculiar mark- 
ings of, 831 

pygargaj peculiar markings of, 

830 

Dampness of climate, supposed in- 
fluence of, on the colour' of the 
Skin, 47, 299 
Danaidae, 472 
Dances of birds, 680 
Dancing, universality of, 276 
Danger-signals of animals, 153 
Daniell, Dr., his experience of resi- 
dence in West Africa, 302 
Darfur, protuberances artificially 
produced by natives of, 875 
Darvvin, F., on the stridulation of 
Dermcstes murinus^ 463 
IJasychira pudibmida, sexual dif- 
ference of colour in, 484 
Davis, A. H., on the pugnacity of 
the male stag-hoetle, 459 

, J. B., on the capacity of the 

skull in various races of men, 82 ; 
on the beards of the Polynesians, 
863 

Death’s Head Sphinx, 472 
Death-i ato higher in towns than in 
rural districts, 213 
Death-tick, 469 

De Candolle, Alph., on a case of 
inherited power of moving the 
scalp, 18 

Declensions, origin of, 139 


Decoration in birds, 588 

Dectims, 438 

Deer, 361 ; development of the 
horns in, 361 ; spots of young, 
708, 834; horns of, 767, 774 ; 
use of horns of, 779,„790 ; horns 
of a, in course of modiiica|ion, 
781 ; size of the horns of, 786 ; 
female, pairing with one mal^ 
whilst other's are figliting for her, 
797 ; male, attracted by the 
voiee of the female, 803 ; male, 
odour emitted by, 807, 808 

, Axis, sexual difference in the 

colour of the, 819 

, fallow, different coloured 

licrds of, 825 

, Mantchurian, 833 

, Virginian, 834 ; colour of the, 

not affected by castration, 817 ; 
colours of, 819 

Deerhound, Scotch, greater size of 
the male, 367, 788 
Defensive orders of mammals, 790 
De Geer, C. , a a female spider de- 
stroying a male, 419 
Dekay, Dr. , on the bladder-nose seal, 
807 

Dolorenzi, G,, division of malar 
bone, 68 

Demerara, yellow fever in, 301 
Deiidrocygm,^ 709 

iJciidrophila frontalis, young of, 743 
Denison, Sir W., manner of ridding 
tlicmselves of vermin among the 
Australians, 86 ; extinction of 
Tasmanians, 285 

Dciiny, H., on the lice of domestic 
animals, 2G3 

Dermcstes murimis, stridulation of, 
463 

Descent traced through tbe mother 
alone, 898 

Deserts, protective colouring of ani- 
mals inhabiting, 746 
Desmavest, on the absence of sub- 
orbital ]>its in ArUilope subguitu- 
rosa, 808; on the whiskers of 
Macacus, 811 ; on the colour of 
the opossum, 814 ; on the colours 
of the sexes of Mus miniUm, 816 ; 
on the colouiing of the ocelot, 
816 ; on the colours of seals, 816 ; 
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on Aniilope cmma^ 818 ; on the 
colours of goats, 819 ; on sexual 
difference of coloj’r in Helez 
marginatns^ 820; on .iio man* 
drill, 822 ; on cyno- 

rwlguSi 8^9 

Desrnoulins, on tlie number of spe- 
cies of man, 270; on the musk- 
deer, 809 

Desor, on the imitation of man b;" 
monkeys, 110 

Despine, P., on ciiniinals destitute 
of conscience, 178 
Development* einhi^onic of man, 
12, 13, ir> ; correlated, 650 
Devil, not believed in by tne Fue- 
giaus, 145 
Devil-crab, 414 

Devonian, fossil-insect from the, 443 
Dewlaps, of Cattle and antelopes, 
811 

Diadenia, sexual differences of co- 
louring in tlio sperjies of, 473 
Diamond-beetles, bright colours of, 
451 

Diastema, occurrence of, in man, 60 
Diastylidae, proportion of the sexes 
in, 392 

DicruruSy racket-shaped feathers in, 
587 ; nidilication of, 691 

macrocercusy change of plumage 

in, 703 

Didelphis opossum, sexual difference 
in the colour of, 814 
Differences, comparative, between 
different species of birds of the 
same sex, 718 

Digits, supernumerary, more fre- 
queut in men than in women, 
345 ; supernumerary, inheritance 
of, 358 ; supernumerary, early 
development of, 366 
Dimorphism, in females of water- 
beetles, 424 ; in Neurothemis 
and Agrion, 446 

Diodoius, on the absence of beard 
in the natives of Ceylon, 852 
Dipclicus GantoHy sexual differences 
of, 454 

Diplopoda, prehensile limbs of the 
male, 421 

Dipsos ci^nodon, sexual difference in 
the colour of, 538 


Diptera, 430 

Disease, generated by the contact of 
distinct peo]tle8, 283 
Diseases, common lo man and the 
lower aidmals, 9 ; diffcronc'- of 
liab) (ty to, in differciif races of 
mt:.^ 260 , iioav, efibets of, upon 
savages, 283 , sexually limited, 
366 

Display, coloration of LepLloptera 
for, 481 ; of plumage by male 
birds, 600, 612 

Distiibution, wide, of man, 72 ; 
geographical, as evidence of spe- 
cific distinctness in man, 261 
Disuse, effects of, in producing 
rudiinentaiy organs, 16 ; and use 
of parts, effects of, 47 ; of parts, 
influence of, on the races of men, 
305 

Divorce, freedom of, among the 
ChaiTuas, 912 

Dixon, E. S., on the pairing of dif- 
ferent 8j)ecie5 of geese, 632 ; on 
the courtship of peafowl, 640 
Dobrizliofler, on the marriage-cus- 
toms of the Abii)ones, 914 
Dobson, Dr., on the Clieiroptera, 
337 ; scent-glands of bats, 807 ; 
frugivorous bats, 815 
Dogs, suffering from tertian ague, 
10; memory of, 112; dn-aming, 
113; ui verging when drawi ug 
sledges over thin ice, 114; exer- 
cise of rcaaoiiiug faculties by, 118 ; 
domestic, progress of, in moral 
qualities, 122 ; distinct tones ut- 
tered by, 129 ; p.arallelism be- 
tween his affection for his master 
and re ligious feeling, 1 46 ; socia- 
bility of the, 153 ; synipatliy of, 
Avrh a sick cat, 157 ; sympathy 
of, with his master, 157 ; their 
possession of conscience, 168 ; 
possible use of the hair on the 
fbre-Iegs rf the, 233 ; races of the, 
273 ; numerical proportion of male 
and female births in, 379 ; sexual 
affection betwcjen individuals of, 
799 ; howling at certain notes, 
866 ; robing in carrion, 809 
Doli 'hocfpli.ilic structure, possible 
cause of, 84 
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Dolphins, nakednsss of, 85 

Domestic animals, races of, 278 ; 

change of breeds of, 909 
Domestication, influence of, in re- 
moving the sterility of hybrids, 
266 

D’Orbigny, A., on the influence of 
dampness and diyness on the 
colour of the skin, 299 ; on the 
Yuracaras, 883 
Dotterel, 223 

Doubleday, E., on sexual diflerences 
in the wings of butterflies, 426 

, H., on the proportion of the 

sexes in the smaller moths, 387 ; 
males of Lasiocam}^ quercus and 
on the attraction of the ^aturnia 
caiyini by the female, 388 ; on 
the proportion of the sexes in the 
Lepidoptera, 388 ; on the ticking 
of Anohium tesselatum, 469 ; on 
the structure of Aycronia feronia^ 
471 ; on white butterflies alight- 
ing upon paper, 486 
Douglas, J. W., on the sexual dif- 
ferences of the Hemiptcra, 432 ; 
colours of British Homopkra, 
432 

Down, of birds, 694 
Draco, gular appendag(is of, 543 
Dragonct, Genii neous, 615 
Dragon-flies, caudal appendages of 
male, 425 ; relative size of the 
sexes of, 428 ; difleronce in the 
sexes of, 445 ; want of pugnacity 
by the male, 447 

Drake, breeding plumage of tlu'., 598 
Dreams, 113 ; possible source oi’ the 
belief iu spir.riial agenci--;, 144 
Drill, sexuai duh ieiiv’ of colour in 
the, 821 

Droinceus irroratus, 730 
Dromolxa, Saharan species of, 695 
Drongo shrike, 703 
Drongos, racket-shaped feathers in 
the tails of, 586, 697 
Dryness of climate, supposed influ- 
ence of, on the colour of the skin, 
299 

Dryop'Uhecvs, 240 



Duck, long- tailed, preference of male, 
for certain females, 641 
, pintail, pairing with a wid- 
geon, 632 

, voice of the, 572 ; pairing with 

a shield-drake, 632/ immature 
plumage of the, 712 

, wild, sexual diflerences in the, 

337 ; speculum and male charac- 
tei*s of, 364 ; pairing with a pin- 
tail drake, 633 

Ducks, wild, becoming polygamous 
under partial domescicatiou, 339 ; 
dogs and cats recogrilsed by, 628 
Dufoss4, Dr,, sounds produced by 
flsh, 531 

Dugong, nakedness of, 85 ; tusks of, 
766 

Dujardin, on the relative size of the 
cerebral ganglia, in insects, 81 
Duncan, Dr., on the fertility of 
early marriages, 212 ; compara- 
tive liealth of married and single, 
216 

Dupont, M., :>n the occurrence of 
the supra-condyloid foramen in 
the humerus of man, 31 
Durand, J. P., on causes of varia- 
tion, 44 

Dureau do la Malle, on the songs of 
birds, 131 ; on the acquisition of 
an air by black biids, 567 
Dutch, retention of their colour by 
the, in South Africa, 299 
Duty, sense of, 148 
1 luvaucel, female Rylobales washing 
her young, 106 

Dvaks, pride of, in mere homicide, 
179 

Dytmstes, large size of males of, 428 
Dyuastini, stridulation of, 465 
Dyhscus, diraorphisTu of jcmales of, 
424 ; grooved elytra of the female, 
424 

E. 

Eagle, young Cercopithecus rescued 
from, by the troop, 155 

. w^hito-headed, breeding in 

immature plumage, 739 
Eagles, golden, new mates found 
by, 622 
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Ear, motion of the, 19 ; exteriij,! 
shell of the, useless in man, 20 ; 
rudimentary point of the, r man, 

21 

Ears, more v'^mhlo in men than 
ivomen, §45 ; piercing and oma- 
rgentation of the, 876 
Earwigs, parental feeling in, 162 
Echidna y 241 

Echiniy bright colours of some, 4CT j 
Echinodermata, absence of secon* I 
dary sexual cht' raeters in, 400 ‘ 

Echis carmqtay 541 
Ecker, figure of tlie human em- 
bryo, 14 ; oil the devclcpnient of 
the gyri and sulci of the brain, ' 
315 ; on the sexual differences in 
the pelvis in man, 847 ; on the 
presence of a sagittal crest in 
Australians, 849 

Edentata, former wide range of, in 
America, 262 ; absence of secon- 
dary sexual characters in, 836 ^ 
EdolheSy racket-shaped feathers in, 
587 

Edwards, Mr., on the proportion of 
the sexes in Korth American 
species of Papilio, 386 
Eels, hermaphroditism of, 250 
Egerton, Sir P., on the use of the 
antlers of deer, 779, 780 ; on the 
airing of red deer’, 797 ; on the 
ellowing of stags, 803 
Eggs, liatched by male fishes, 529 
Egret, Indian, sexes and young of, 
741 

pjgrets, breeding plumage of, 595 ; 
white, 761 

Ehrenberg, on the mane of the male 
Hamadryas baboon, 795 
Ekstrom, M., on JTarelda glacialiSy 
641 • , . ^ 

Elachida rufocinereay habits of 
.male, 38 S 

Eland, development of the honis of 
the, 362 

Elands, sexual difl'erenoes of colour 
in, 817 

Elaphomyiay sexual differences in, 
430 

Elaphrus uUginomSy stridulation of, 
463 

Elaps, 540, 641 


Elateridfe, propo bon of the sexes 
in, 390 

Elaiers, luminoixs, 427 
Elephant, 241 ; rate of increase of 
the, 70 ; nakedness of the, 85 ; 
n.'- : ft fan, 124 ; liulian, for- 
bearance, to his keeper, 158 ; 
polygamous habits of the, 336 ; 
pugnacity of the male, 764 ; tusks 
of,' 766, 76/, 774, 78o, 786; 
Indian, mode of fighting of the, 
'*84 , malt,, odwiir emitted by the, 
807 ; attacking white or grey 
horses, *^24 

Elevation of abode, modifying in- 
fluence of, 52 

Elimination of inferior individuals, 
211 

Elk, 775 ; winter change of the, 828 

, Irish, liorns of the, 786 

Ellice Islands, boards of the natives, 
853, 886 

Elliot, D, Or. , on Pelecanus erythro- 
rhynchvsy 594 

, R., on the numerical pro- 
portion of tlic sexes in yoiyig 
rats, 381 ; on the proportion of 
the sexes in sheep, 380 

, Sir W., on the polygamous 

liabiis of the Indian wila boar, 
336 

Ellis, on the prevalence of infanti- 
cide in Polynesia, 902 
Elphiiistoiie, Mr., on local differ- 
ence of stature rmon^ the Hin- 
doos, 46 ; on the difficulty of 
distinguishing the native races 
of India, 258 

Elytra, of the females of Dytisms 
JciUuSy llydroporufiy 424 
Enberiza, characters of young, 709 

miliaria, 709 

scJumicIus, 628 ; head-feathers 

of the male, 611 

Embryo of man, 13, 14 ; of the dog, 
14 

Embryos of mammals, resemblance 
of the, 36 
Emigration, 211 

Emotions experienced by the lower 
animals in common with man, 
104 ; manifested by animals, 108 
Emperor butterfly, 471 

B 
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Emperor luotli, 483 
Emu, sexes and incubation of, 730 
Emulation of singing birds, 565 
Endurance, estimation of, 181 
Energy, a characteristic of men, 
859 

England, numerical proporiion of 
male and female births in, 374 
Engleheart, Mr., on the finding of 
now mates by starlings, 623 
English, sucicess of, as colonists, 218 
Engi-avcrs, short-sighted, 49 
Entornostraca, 414 
Entozoa, difference of colour between 
the males and females of some, 
400 

Environment, direct action of tlio, 
in causing dilferences between the 
sexes, 847 

Envy, persistence of, 172 
Eocene period, ])Os.sible divergence 
of men during tlie, 241 
I'lolidfc, colours of, ju’oduccd by the 
biliary glands, 403 
Ejjciranigra^ small size of the male 
of, 419 ‘ 

Ephemcree, 422 
EphemeridiC, 444 

Ephi'jqnger stridulatiiig or- 

]';>■ ‘'Mi I’dii!' r> ];-''.*-o.f colour- 
ing ill tlu'- species of, 473 
Equvs }icmio7iiis, vinter change of, 
828 

Erateina, coloration of, 483 
Ercolaiii, Prof., hennapliroditism in 
cels, 250 

Erect attitude of man, 76, 77 
Eristalis, couiting of, 431 
Esehricht, on the dcvelojuiiont of 
hair in man, 26 ; on a langninous 
moustaidie in a female foetus, 27 ; 
on the want of definit-ion between 
the sealf) and the forehead in 
some children, 233 ; on the. ar- 
rangimient of the hair in tlio 
human foetus, 234 ; on the hairi- 
iieaa of the face in the human 
foetus of both sexes, 919, 921 
Es^mraldaf difference of colour in 
the 80 X 08 of, 452 
Esox 884 

• reticulalus^ 521 


Esquimaux, 96, 204 ; thoii’ belief in 
the inheritance of dexterity in 
seal-catching, 48 ; mode of life 
of, 805 

Esirdda amandava^ pugnacity of 
the male, 560 

Euhagis, sexual difTercfices of colour- 
ing in the species of, 474 
Em'llirm longimanuSj sound pro- 
duced by, 465 
Eudromias morindVm^ 729 
EvJampis jugularis^ colours of the 
female, 691 

Euler, on the rate of increase in the 
United states, 66 

Eunomota mipernliariSy rachet- 
shaped featliers in the tail of, 
586 

Eupetomena ma^'roura^ colours of 
the female, 691 
Eaphema splcndida^ 697 
Euplocamus erythnphihalmus, pos- 
session of spurs by the female, 
557 

Eairope, an lent inhabitants of, 281 
Europeans, difference of, from Hin- 
doos, 297 ; liairincss of, probably 
due to reversion, 918 
E'icrostopodus, sexes of, 731 
EurygnaihuH, different proportions 
of the head in the sexes of, 425 
Eusfephanu^, sexual differences of 
sjH'.cies of, 550 ; young of, 743 
Exaggeration of naturul characters 
by man, 887 
Exogamy, 899, 902 
Experience, acquisition of, by ani- 
mals, 122 

Expression, resemblances in, be- 
tween man and the apes, 232 
Extinction of laces, causes of, 281 
Eye, desti iietion of th(j, 47 ; change 
of position in, 83 ; obliquity of, 
regarded as a beauty by tlio 
Chiiiose and Japanese, 880 
Eyebrows, elevation of, 17 ; de- 
velopment of long hairs in, 26 ; 
in monkeys, 233 ; eradicated in 
parts of South America and Africa, 
876; eradication of, by the Indians 
of Paraguay, 884 

Eyelashes, eradication of, by tlio 
Indians of Paraguay, 884 
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flCK, 


Eyelids, coloured black, in part 
Africa, 874 

Eyes, pillared, of my'c of 

Ghloeon, 422 ; difleionue ui 
colour of, in the soxcs oi birds, 


'‘40 


X ' 

Eytf^, T. C., observations on the j 

d^elopment of the horns in the ■ 
fallow deer, 361 j 

Eyzies, Les, liuman remains from, j 
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F. 


Fabre, M., ofl the habits of Career Is, 
477 

Facial bones, causes of modifica- 
tion of the, 83 

Faculties, diversity of, in the same 
race of men, 40 ; inheritance of, 
41 ; diversity of, in animals of 
the same species, 41 ; mental 
variation of, in the same species, 
100 ; of birds, 625 
Fakirs, Indian, tortures undergone 
by, 181 

Fako lemocepJialus, 739 

peregrimi^s, 621, 703 

tim.iinclm, 622 

Falcon, peregrine, new mate found 
by, 621, 622 

Falconer, H. , on the mode of lighting 
of the Indian elojdiant, 784 ; on 
canines in a female deer, 785 ; 
on Hyornoschus aquatims, 834 
Falkland Islands, horses of, 280 
Fallow-deer, different coloured 
herds of, 825 

Famines, frequency of, among 
savages, 68 

Farr, j3r., on the effects of jnodi- 
gacy, 2ll ; on the influence of 
marriage pu mortality, 214, 215 
Farrar, F. W., on the origin of 
language, 132 ; on the crossing 
or blending of languages, 138; on 
the absence of the idea of God in 
certain races of men, 143 ; on 
early marriages of the poor, 212 ; 
on the middle ages, 217 
Farre, Dr,, on the structure of the 
uterus, 56 

Fashions, long prevalence of, among 
savages, 878, 890 


Frye, Prof., on tl '' numerical pro- 
l)ortion of male and female births 
in Norway and Russia, 375 ; on 
the greater mortality ^f male 
children at and before birLii, .i7G 
Featb"' •■, modified, j roducing 
souijTts, r>i5 G req., 68G ; elon- 
gated, in male birds, 565, 613 ; 
iacket-sba]>cd, 586 ; barbless and 
with lilaiiieiiious barbs in certain 
birds, 587 ; shedding of margins 
of, 599 

Feeding, high, probable influence 
of, in the pairing of birds of differ- 
ent species, 631 

Feet, thickeuiug of the skin on the 
solos of the, 49 ; modification of, 
in man, 77 

Fells canadensis, ihi’oat ruff of, 795 

pardalis and F, mills, se,xual 

difleronce in the colouring of, 

^ 815, 816 

Female, bcliaviour of the, during 
courts! lip, 242 

birds, differences of, 718 

Females, presence of ludimentanj 
male organs in, 250 ; preference of, 
for certaiii males, 330 ; pursuit 
of, by males, 341 ; oceurrenco of 
secondar}^ sexual cliaractors in, 
347 ; devolojuuent of male char- 
acter by, 350 

Irriiales and males, com ]>aia lire 
numbers of, 3‘29, 332 ; compara-. 
tivo mortality of, while young, 332 
Femur and tibia, proportions of, iii 
the Ayniara Tiidiaiis, 51 
Fenton, Ml., decreacO of Maories, 
286 ; iniauticidf' amongst the 
Maori 394 

K. vi^gon, Mr., on the courtship of 
b,wis, 636 

Fertilisation, phenomena of, in 
plants, 343 ; in the lower ani- 
mals, 343 

Fertility lessened under changed 
conditions, 292 

Fevers, immunity of Negroes and 
Mulattoos from, 300 
Fiber zibefh'ic us, protective colouring 
of it, 827 

Fick, H., eflect of conscription for 
military service, 207 



m 


FiDELirir. 


Utdx^. 


rol^Ll. 


Fidelity, in the elephant, 158 ; of 
savages to one another, 180 ; im* 
portance of, 191 

Field-slaves, difference of, from 
house-slaves, 305 

Fiji Archipelago, population of the, 
269 

Islands, beards of the natives, 

853, 885 ; marriage-customs of 
the, 912 

Fijians, burying their old and sick 
parents alive, 156 ; estimation of 
the beard among the, 885 ; ad- 
miration of, for a broad occiput, 
888 

Filial aflFection, partly the result of 
natural selection, 1 61 
Filum terminalo, 33 
Finch, racket-shaped feathers in the 
tail of a, 586 

Finches, spring change of colour in, 
599, 600 ; British, females of the, 
718 

Fingem, partially coherent, in 
species of Hyldhates, 76 
Fanlayson, on the Cochin Chinese, 
881 

Fire, use of, 72, 223, 278 
Fischer, on the pugnacity of the 
male of Lethrus cejphalotes^ 460 
Fischer, F. Von, on display of 
brightly coloured parts by mon- 
keys in courtsiiip, 948 
Fish, eagerness of male, 341 ; pro- 
portion of the sexes in, 384 ; 
sounds produced by, 531 
Fishes, kidneys of, represented by 
Corpora Wolffiana iu the human 
embryo, 13 ; male, hatching ova 
in their mouths, 251 ; recej)tacles 
for ova possessed by, 320 ; rela- 
tive size of the sexes in, 514 ; 
fresh- water, of the tropics, 625 ; 
protective resemblances in, 626 ; 
change of colour in, 527 ; nest- 
buildlng, 528 ; spawning of, 629 ; 
sounds produced by, 531, 862 ; 
continued growth of, 740 
Flamingo, age of mature plumage, 
738 

Flexor polUcis longus^ similar varia- 
tion of, in man, 63 
Flies, humming of, 431 


Flint tools, 224 

Flints, difficulty of chipping into 
form, 74 

Florida, Quiscalus major in, 383 

Florisuga melliwra^ 675 

Flounder, coloration of the, 626 

Flower, W. H., on the abductor of 
the fifth metatarsal in apes, 62 ; 
on the position of the Seals, 231 ; 
on the Pithecia monachUy 312 ; 
on the throat-pouch of the male 
bustard, 570 

Fly-catchers, colours ^nd nidifica- 
tion of, 693 

Foetus, human, woolly covering of 
the, 27 ; arrangement of the hair 
on, 234 

Food, influence of, upon stature, 
46 

Foot, prehensile power of the, re- 
tained in some savages, 77 ; pre- 
hensile, in the early progenitors 
of man, 248 

Foramen, sumu-cond^loid, exccp'jtio- 
nal occurrence of m the humerus 
of man, 30, 64 ; in the early 
progenitors of man, 243 

Forbes, D., on the Aymara Indians, 
61 ; on local variation of colour 
ill the Quieliuas, 304 ; on the 
hairlessness of the Aymaras and 
Quichuas, 851, 853 ; on the long 
hair of the Aymaras and Qiii- 
cliuas, 884 

Forel, F., on white young swans, 
736 

Forester, Hon. 0. W., on an orp)lhiii 
hawk, 624 

Formica rafa^ size of the cerebral 
ganglia in, 81 

Fossils, absence of, connecting man 
with the ap)es, 242 ’ 

Fowl, occurrence of spurs in the 
female, 351 ; game, early pug- 
nacity of, 369 ; Polish, early 
development of cranial peculiari- 
ties of, 369 ; variations in pb^- 
mage of, 589 ; examples of corre- 
lated development in the, 650 ; 
domestic, breeds and sub-breeds 
of, 701 

Fowls, spangled Hamburg, 353, 
368 ; inheritance of changes of 



rr'X. 


INDEX. 


OALLtrs. 


981 


plumage by, 353 ; sexual peouli- 
arities in, transmitted only to the 
same sex, 355 ; loss ol' secondary 
, sexual characters by nn \ u56 ; 
Polish, origin of the crot in, 
?^o ; period o) inheiitance of char- 
acters byf 368 ; cuckoo-, 368 ; 
defelopiiient of the comb in, 
369 ; numerical jiropoition of the j 
sexes in, 381 ; coiirtsliip ot, 635 , j 
mongrel, berivcon a black Spanish , 
cock and diHcrcnt hens, 651 ; 
pencilled Hamburg, diirerence ol 
the scxca ijk, 681 ; Sj)aTiish, ^cxllal 
dilferences of the comb in, 681 ; 
spurred, in both sexes, 685 
Fox, W. D., on some half tamed 
wild ducks becoming polygamous, | 
and on polygamy in the guinea- 
fowl and canary-bird, 339 ; on 
the proportion of the sexes in 
cattle, 381 ; on the pugnacity of 
the peacock, 557 ; on a nuptial 
assembly of magjhes, 619 ; on 
1 he finding of new mates hy crows, 
621 ; on partridges living in 
triplets, 624 ; on the pairing of 
a goos^' with a Chinese gander, 
632 

Foxes, wariness of young, in hunt- 
ing districts, 122 ; black, 824 
Fraser, 0., on the different colours 
of the sexes in a species oiSquilla^ 
416 

, G., colours of Theda ^ 478 

Frere, Hookham, quoting Theognis 
on selection in mankind, 43 
Fringilla canndbina^ 600 

ciris^ ago of mature plumage 

in, 738 

qjarteay age of mature plumage 

in, 738 

leucophrys, young of, 741 

fipinus, 638 

tHstis^ change of colour in, in 

spring, 600 ; young of, 741 
Fringillida?-, resemblance of the fe- 
males of distinct species of, 7l7 
Frog, bright coloured and distaste- 
ful to birds, 635 

Frogs, 634 ; male, temporny re- 
ceptacles for ova poasessea by, 
320; ready to bre^ before the 


, females, 327 ; fighting of, 535 ; 
vo(;al organs of, t>36 
Frontal bone, persistence of the 
suture in, 58 

Fruits, poisonous, avoided by jru 
mals. 1 01 

Fuegi..' 20 h 221 ; difiorence of 
stature among ilic, 16 ; power of 
light in the, 60 ; skill of, in 
sioiic-tbrowing, 73 ; resists, nee oi 
the, to their severe climate, 95, 
282 : mental ciipacity of the, 98 ; 
quasi -religious sentiments of the, 

1 15 ; resemblance of, in mental 
characters, to Europeans, 276 ; 
mode of life of tlie, 305 ; aversion 
of, to hair on the face, 884 ; said 
to admire European women, 887 
Fulgoridee, songs of the, 433 
Fur, whiteu(‘9s of, in artic animals 
in winter, 354 

Fur-bearing animals, acquired sa- 
gacity of, 1 2 1 

G. 

Oallicrcx, sexual difference in the 
colour of tho irides in, 649 

crlsiaius, pugnacity of male, 

552 ; red carbuncle occurring in 
the male during the breeding- 
season, 593 

Galliriacecc, frequency of polyga- 
mous habits and of sexual dilfer- 
ences in the, 338 ; love-gestures 
of, 580 ; decomposed feathers in, 
587 ; stripes of young, 708 ; 
comparative sexual dilferences 
betwean the species of, 718; 
plumage of, 720 

Gallinaceous birds, weapons of the 
mah', 555 ; racket -shaped feathers 
on the heads of, 587 
Gallinula chlowpus, pugnacity of 
the male, 552 

GalloperdiXf b[)urs of, 557 ; deve- 
lopment of spurs in the female, 685 
Gallophasia, voung of, 714 
, Galls, 91 

j Galhts hankiva^ 681 ; neck -hackles 
’ of, 598 

— Stanleyi, pugnacity of 
male, 555, 556 
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Galton, Mr., on hereditary genius, 
4 1 ; gregarioiujiiesa and independ- 
ence in animals, 159 ; on the 
struggle between the social and 
personal impulses, 191 ; on the 
effects of natural selection on 
civilised nations, 205 ; on the 
sterility of sole daughters, 208 ; 
on the degree of fertility of 
people of genius, 210; on the 
eaiiy marriages of the poor, 212 ; 
on the aiiciont (Jreeks, 216; on 
the Middle Ages, 217 ; on the 
progress of the United States, 
218; on South African notions 
of beauty, 880 

Oaminariis^ use of the cdiclas of, 412 

marinm, 414 

Gannots, white only when matui'e, 
751 

Ganoid fislies, 245, 255 
Gao;ir, horns of the, 772 
Gap between man and the ajjcs, 241 
Gaj)cr, sexes and young of, 741 
Gardner, on an example of ration- 
ality in a Oelasimus^ 415 
Garrulus glandariufi, 621 
Gartner, on sterility of hybrid 
plants, 267 

Gasteropoda, 404 ; pulnioniferous, 
courtsliip of, 404 

Gofsterosteus, 340 ; nidific^tion of, 
528 

leiurus, 509, 521, 528 

traclmrus, 509 

Gastrophora, wings of, brightly 
coloured beneath, 483 
Gaiichos, want of humanity among 
the, 188 

Gaiid^, M., on a fossil monkey, 
237 

Gavia, seasonal change of plumage 
in, 751 

Geese, clanging noise made by, 
563 ; pairing of different species 
of, 632 ; Canada, selection of 
mates by, 632, 635 
Ge^enbaur, C., on the number of 
digits in the Ichthyopterygia, 55 ; 
on the hennaphroditism of the 
remote progenitors of the verte- 
bra ta, 249 ; two types of nipple 
ijx 2,51 


OeladmAL^, proportions of the sexes 
in a species of, 892 ; use of the 
enlarged chelae of the male, 412 ; 
pugnacity of males of, 414 ; 
rational actions of a, 415 ; dif- 
ference of colour in the sexes of 
a species of, 417 0 

Gcmmules, doi'mant in one sex, 357 
Genius, 41 ; hereditary, 859, 860 

, fertility of men and women 

of, 210 

Gcoffroy-Saini-liilaire, Isid., on the 
recomition of wom#n by male 
qiiaarumaua, 11 ; on monstrosi- 
ties, 44 ; coincidences of arrested 
development with polydactylisni, 
56 ; on animal-like anomalies in 
the human structure, 59 ; on the 
(ion'olation of monstrosities, 65 ; 
on the distribution of hair in 
man and monkeys, 86 ; on the 
caudal vertebrse of monkeys, 87 ; 
on correlated variability, 91 ; on 
the classif)'*ation of man, 226 ; on 
the long hair on the heads of 
8])ecies of Semnopithecus^ 232 ; 
on the hair in monkeys, 234 ; 
on the development of honis in 
female deer, 769 ; and F. Cuvier, 
on the mandrill, 822 ; on Hylo- 
hates, 849, 851 

Geographical distiibution, as evi- 
dence of specific distinctions in 
man, 261 

Geometrae, brightly coloured be- 
neath, 483 

Geophagus^ frontal protuberance of, 
male, 520, 629 ; eggs hatched by 
the male, in the mouth or bran- 
chial cavity, 629 

Georgia, change of colour in Ger- 
mans settled in, 304 ' 

Gwtrupes^ strididation of, 464, 466 
Gerbe, M., on the nest-building of 
Grenilaijus masm and 0, melops. 
528 

Gcrland, Dr., on the prevalence of 
infanticide, 179, 880, 902, 903 ; 
on the extinction of races, 282 
Gervais, P., on the hairiness of the 
gorilla, 86 ; on the mandiill, 
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Ghost-moth, t!'‘xual diffMreDce of | 
colour in the, 484 | 

Giard, M,, dispiitrs descent g* ver- 
tebrates from Aaeidiaiib 247 ; 
colour of fip )nge'=« and Ascidians, 
402 ; nnfsky odour of Spliinx, j 

I 

Gibbon, voice of, 804, 804 I 

Gibbon, Hoolock, iio.se of, 282 I 
Gibbs, Sir D., on dilb ;v.njes uf Hit ' 
voice in diireient nc.es of nie-ii, i 

802 j 

Dr., male seals larji-'i tlian 
buiiale.s, 387 ; sexual dit'- reiice.s 
in seals, 737 

Giratle, its mode of using the lionis, 
77/ ; mute, except in the rutting 
season, 802 

Giraiid-Teuloii, ou the cause of 
short sight, hO 

Glanders, cominunicablo to man 
from the lower animals, 9 
Glands, odoriferous, in mammals, 
807, 808 

Olareola^ double moult in, .594 
Olomeria limbata, difference of 
colour in the sexes of, 421 
Glow-worm, female, apteroms, 021 ; 

luminosity of the, 427 
Gnats, dances of, 431 ; auditory 
jiowors of, 866 

Gnu, skeletons of, found locked 
together, 761 ; sexual ditferenccs 
in the colour of the, 818 
Goat, male, wild, falling on his 
.horns, 775 ; male, odmu emitted 
hy, 807 ; male, wild, crest of the, 1 
811; Beibura, mane, dewlap, | 
&c., of the male, 813; Kemas, : 
sexual- dilference in the colour of 
the, 818 

Goats, sexual difTerences in the 
horns of, 355 ; horns of, 362, 
771 ; mode of hghting of, 776 ; 
domestic, sexual elide re uees of, 
late developed, 367 ; beards of, 
811 

Goatsucker, Virginian, pairing of 
the, 661 

Gobies, nidification of, 528 
God, want of the Idea of, in some 
races of men, 143 

Godron, M., on variability, 14 ; on 


difference of sthairo, 46 ; on the 
want of connexion between 
cli 'lare and the colouj- of the 
skin, 298 ; on the colour of tlio 
skin 306 ; lei tln^ '‘olour of 
hi ,s, 8 ^9 

GoldJiuch, ;‘68, uOO ; pro]V',rtion of 
the f-exes in tlio, 3,s8 ; sexual 
did'erenc'vs of (be beak i’- the, 
551 ; eourtshi}> of the, 61 1 

, North .iii'oricau, young of, 

740 

Goldlish, 524, 525 
(jomphus, propoi’lions of the sexes 
in, 391 ; differeiico :u the sexe.s 
of, 445 

Gonepteryx Rhamni, 478 : sexual 
dilferener of colour in, 494 
Goodsir, brof., m? the adinity of 
the lancelet to the ascidians, 246 
Goosander, yoniig of, 713 
Goose, Antarctic, colours of the, 
750 

, Canada, pairing with a Bcr- 

iiiclo gander, 632 

Chinese, knob on the beak 
of the, 650 

, Egyj»tian, 558 

, Bebastopol, plumage of, 589 

, Snow-, whiteness of the, 751 

, Spur-winged, 558 

Gorilla, 854 ; semi-ereet attitude 
of the, 78 ; mastoid processes of 
tlie, 79; ])rotecting himself from 
rain with his hands, 234 ; manner 
of sitting, 231 supposed to lie a 
kind of mandrill, 2/ 1 ; polygamy 
of the, 334, 900. 901 ; voice of 
the, 804 ; cra.uium of, 849 ; 
fighting of mal.-, 855 
i.us'-e, b. II.. G.:' ]'■^;;'^’.anty of 
the male ! I iu;; ‘■.pl, -u, I 

, M., on (.lie inheritance of arti- 

iieial modilieatiuns of the skull, 
921 

Gould, B. A., on variation in the 
length of the legs in man, 38 ; 
measurements of Americau sol- 
diers, 45, 48 ; on the proportions 
of the body and capacity of the 
lungs in dilforent races of men, 
259; on tljo inferior vitality of 
mulattoes, 265 
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Gould, J., on migration of swifts, 
165 ; on the arrival of male 
snipes before the females, 327 ; 
on the numerical proportion of 
the sexes in birds, 382 ; on 
NcomorpJui Gryp'iis, 550 ; on the 
species of Eicstephanus, 650 ; on 
the Australian musk-duck, 549, 
550 ; on the relative size of the 
sexes in Briziura lobata and 
Chicloramphas crural is y 554 ; on 
Lobivanellus lobatus, 560 ; on 
habits of Menura Albcrtiy 567, 
668 ; on the rarity of song in 
brilliant birds, 5G8 ; on Hclas- 
phorus platyceruSy 577 ; on the 
Bower-birds, 583, 616 ; on the 
ornamental plumage of the Hum- 
ming-birds, 591 ; on the moulting 
of the ptarmigan, 597 ; on the 
display of iilumage by the male 
Humining-birds, 601 ; on the 
shyness of adorned male biids, 
613 ; on the decoration of the 
bowers of Bower-birds, 630 ; 
on the decoration of their nest 
by Huinming-bii-ds, 630; on 
variation in the genus Cynan- 
thus, 646 ; on the colour of 
the thighs in a male parrakeet, 
646 ; on Urostlcte Beiijamini, 
673 et scq. ; on the nidi fi cation 
of the Orioles, 691 ; on ob- 
seurcly-colouj’ed birds building 
concealed nests, 692 ; on tro- 
gons and king-lishcrs, 696 ; on 
Australian jtaiTots, 698 ; on 
Australian pigeons, 699 ; on the 
jnoulting of the ptarmigan, 705 ; 
on tlie immature plumage of 
birds, 711 et scq. ; on the Aus- 
tralian species of TwrniXy 726 ; 
on the young of A it haras polyt- 
mus, 743 ; on the colours of the 
bills of toucans, 750 ; on the 
relative size of tlie sexes in the 
marsupials of Australia, 787 ; on 
the colouj’s of the Marsupials, 
814 

Goureaux, on the stridulation of 
Mat ilia euTopeca, 4 5 0 

Gout, sexually tTansmitted, 366 

fJr^ba, on the PimJ Jhivens of fhft 


Feroe Islands, 647 ; variety of 
the Guillemot, 647 
Gradation of secondary sexual char- 
acters in birds, 655 
Grallatores, absence of secondary 
sexual characters in, 3S9 ; double 
moult in some, 594 • 

Grallina, iiidification of, 692 
Grasshoppers, stridulation of the, 
440 

Gratiolet, Prof., on the anthropo- 
morphous a}H!S, 237 ; on the 
evoiutiou of the anthropomor- 
plious apes, 274 ; on the diflfer- 
euco in the development of the 
brains of apes and of man, 314 
Gray, Asa, on the gradation of spe- 
cies among the Oompositse, 271 

, J. E., on the caudal vertebrse 

of monkeys, 87 ; on the presence 
of rudiments of horns in the 
female of Oervalas moschatus, 
769 ; on the liorns of goats and 
sheep, 771 • on crests of male 
antelopes, 810 ; on the heard of 
the ibex, 811 ; on the Berbura 
goat, 813 ; on sexual differences 
ill the coloration of Rodents, 814 ; 
ornaments of male sloth, 815 ; on 
the colours of the Elands, 817 ; 
on the Sing-sing antelope, 818 ; 
on the colours of goats, 819 ; on 
Lemur Macaco, 819 ; on the hog- 
doer, 833. 

“Greatest happiness principle, ”183, 
184 

Greeks, ancient, 216 
Green, A. H., on beavers fighting, 
763 ; on the voice of the beaver, 
805 

Greenfinch, selected by a female 
canary, 633 

Greg, AV. R., on the effects of natural 
selection on civilised nations, 205 ; 
on the early marriages of the poor, 
212 ; on the Ancient Greeks, 216 
Grenadiers, Pnissian, 42 
Greyhounds, numerical proporiiou 
of the sexes in, 332, 833 ; nu- 
merical proportion of male and 
female hiiths in, 379, 897 
Grouse, red, monogamous, 888 ; 
pugnacity of young male, 560 ; 



ORLBEE. 


INDEX. 


HAIR. 


985 


producing a sound by beating 
their wings together, 674 ; dura- 
tion of courtship of, Cl 7 ; c^'ours 
and nidifi cation of, 094 
Grnbijr, Dr., on the occurrence 
!'f the tfupra-condyloid foramen 
ij* the humerus of nian, 30 . 
on division of malar bone, 68 ; j 
stridulation* of locust, 436 ; on | 
ephippiger, 442 

Grus amcricanus, age of matiue 
plumage in, 738 ; breeding in 
immature^plumage, 233 
* Virgo y tracljea of, .672 
Grijllus campestris^ 436 ; pngiiacit^ 
of male, 443 

iomesticus, 436 

Grypu% sexual differences in the 
beak in, 650 

Guanacoes, battles of, 763 ; canine 
teeth of, 784 

Guanas, strife for women among 
the, 865 ; polyandiy among the, 
904 

Guanche skeletons, occurrence of 
the supra -condyloid foramen in 
the humerus of, 32 
Guaranys, proportion of men and 
women among, 377 ; colour of 
new-botu child l en of the, 848 ; 
beards of the, 853 
Guen6e, A., on the sexes of llypery- 
thra^ 386 

Guildiug, L. , on the sti idulation of 
the Locustidae, 435 
*Guillemot, variety of the, 647 
Guinea, slieeyj of, with males only 
horned, 363 

Guinea-fowl, monogamous, 333 ; 
occasienal polygamy of the, 339 j 
markings of the, 654 
Guinea -pi^, inheritance of the 
effects 01 operations by, 90 
Gulls, seasonal change of plumage 
in, 751 ; white, 761 
Giinther, Dr., on paddle of Ccra- 
toduSj 55 ; on hermaphroditism 
in JSerranus, 250 on male fishes 
hatching ova in their mouths, 
251, 629 ; on mistaking infertile 
female fishes for males, 384 ; on 
the prehensile organs of male 
Plagiostonjous fishes, 607 ; 


and brushes on fishes, 608 ; on 
the pugiiacity ot the male salmon 
an.l trout, 610 ; on the relative 
size of the sexes m fislu'S, 614 ; 
on sexual diflerercos in fishes, 51 5 
ef ; on the genus Oalliony- 
mnj, 615 • on a protective resem- 
blance 01 a jiipe-iish, 627 ; on 
the genus {^olenostoma, 630 ; on 
Hie coloratioi, of frogs and loads, 
535 ; combat of Testudo elegans. 
.537 ; on the se iual differences in 
the Ophidia, 538 ; on differences 
of the sexes of lizaids, 642 et seq. 

OyTianisa Isis, ocellated spots of, 
652 

Gypsies, uniformity of, in various 
]>ai'ts of the world, 299 

13 

Habits, bad, facilitated, by fami- 
liaiity, 1 88 ; variability of the 
force of, 1 92 

Hacked, E., on the origin of man, 
4 ; on nidimentary characters, 
15 ; on death caused by inflamma- 
tion of t)iu vermiform ajtpendage, 
30 ; on the canine teeth in man, 
59 ; on the ste 2)8 by which man 
became a bi])ed, 77 ; on man as 
a member of the Catari'h’-i" grou]>, 
239; on the -w:: (;l‘ i.tio 
Leniurid'd?, 243 ; on the genea- 
logy of the Mammalia, 244 ; on 
the lancelet, 246 ; on the trans- 
parency of pelagic animals, 402 ; 
on tlie musical ]).,\vers of women, 
873 

Hagen, 11., and Walsh, B. D., on 
American Neiiroiffera, 391 

Hair, develojmiout of, in man, 
26 ; character of, sujijjosed to be 
determined by light and heat, 
47 ; distribution of, in man, 
85, 916 , jHissibly icmoved for 
ornamental 2 )ui‘ 2 )oseB ; 86 ; ar- 
rangement and direction of, 
233 ; of the early progenitors of 
man, 248 ; different texture of, 
in distinct races, 259 ; and 
skin, correlation of esolour of, 
306; deveJopmeiifc of^ in mam- 
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mals, 809 ; management of, 
among dilFerent peoples, 875 ; 
great length of, in some North 
American tribes, 884 ; elonga- 
tion of the, on the human head, 
921 ; possible inherited effect of 
plucking out, 921 

Hairiness, difference of, in the sexes 
in man, 850 ; variation of, in 
races of men, 850 

Hairs and excretory pores, nume- 
rical relation of, in sheep, 306 
Hairy family, Siamese, 918 
Halbcrtsma, Prof., hermaphroditism 
in Serranus, 250 

Hamadryas baboon, turning over 
stones, 154 ; mane of the male, 
795 

Hamilton, C., on the cruelty of tlie 
Kaffirs to animals, 180 ; on tlie 
engrossment of the women by the 
Kaffir chiefs, 908 
Hammering, difficulty of, 73 
Hancock, A., on the colours of 
the nudib ranch Molhisca, 403, 
406 

Hands, larger at birth, in the cldl- 
dren of laljourers, 4 9 ; structure 
of, in tlie quadruniaria, 75 ; and 
amis, freedom of, indirectly cor- 
related with diminution of ca- 
nines, 80 

Handwriting, inherited, 135 
Haridyside, Dr., supernumerary 
mammaj in men, 55 
Harcourt, E. Yenion, on Fringilla 
cannahiim^ 600 

Hare, protective colouring of the, 
827 

Ilarelda glacialiSy 641 
Hares, battles of male, 763 
Harlan, Dr., on the difference be- 
tween field- and house-slaves, 304 
Harris, J. M., on the relation of 
complexion to climate, 302 

, T. W., on the Katy-did locust, 

435 ; on the stridulation of the 
grasshop])ers, 440 ; on (Ecanthus 
nivalis, 444 ; on the colouring 
of Lepidoptera, 481 ; on the 
colouring of Saturn ia To, 484 
Harting, spur of the Ornithorhyn- 
767 


Hartman, Dr., on the singing of 
Cicada septendecim, 433 
Hatred, pereistenco of, 172 
Haughton, S., on a variation of 
the jiexor pollids longus in man, 
63 

Tlawdcs, feeding orphan ncstlliig, 
624 

Hayes, Dr., on the diverging of 
sledge-dogs on thin ice, 114 
Haymoiid, K., on the drumming of 
the male Tetrao umhelhis, 574 ; 
on the drumming* of birds, 
574 

Head, altered position of, to suit 
the erect attitude of man, 83 ; 
hairiness of, in man, 85 ; pro- 
cesses of, in male beetles, 453 ; 
artificial alterations of the form 
of the, 888 

Hcarne, on strife for women among 
the North American Indians, 
855 ; on the North American In- 
dians’ notion of female beauty, 
880; repeated elopements of a 
North American woman, 912 
Heart, in the human ombryo, 
13 

Heat, supposed effects of, 47 
Hcctocotyle, 405 

11 edge- warbler, 722 ; young of the, 
735 

Heel, small projection of, in the 
Aymara Indians, 51 
Hegt, M., on the development of. 

tbo spurs in peacocks, 364 
Heliconidfe, 472 ; mimicry of, by 
other buttcrllies, 495 
Ueliopaihcs, stridulatihn peculiar to 
the male, 467 

Heliolhrix auriculata, voung of, 
713, 714 

Helix pomatia, example of indivi- 
dual attachment in, 404 
Hellins, J., proportions of sexes of 
Lepidoptera reared by, 389 
Helmholtz, on pleasure derived 
from harmonics, 141 ; on the 
human eye, 672 ; on the vibra- 
tion of the auditory hairs of 
cnistaoea, 866 ; the physiology 
of harmony, 866 
He]mi^)tera, 431 
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IFemitragitii, beardless in botli 
Bll 

Ilemsbach, M. vor, on nedial 
mamma in man, f)5 
Hr^i, clucking' of, 563 
liepbum, Mr., on the aiiiiimn song 
the water-ouzel, 566 
Hepialm humuU, sexual rjidereucf 
of colour in the, 185 
Herbs, poifionous, avokl'nl by u? i- 
mals, 101 

Ilermajibrofliiisni, of embryos, 24t^ : 
in liahes, ^50 

Iffrodias hiwiiU'us, vernal Tooiilbof, 

Heron, Sir R., on the habits of pea 
fowl, 638, 640, 674 
Herons, love-gestures of, 580 ; 
decomposed feathers in, 587 ; 
breeding plumage of, 595, 597 ; 
young of the, 734, 741 ; p.ome- 
times dimorphic, 739 ; con- 
tinued growth of crest and 
plumes in the males of some, 
740 ; i'bunge of colour in some, 
753 

Hesperomy^ cogiiatm^ 865 
Ihtxrina, proportion of the sexes 
in, 391 ; difterence in the sexes 
of, 445 

HeUrocerm, stridiilation of, 463 
Hewitt, Mr., on a game-cock kill- 
ing a kite, 555 ; on the, recogni- 
tion of dogs and cats by ducks, 
628 ; on tlio pairing of a wild 
’ duck with a pintail drake, 

* 632 ; on the courtship of fowls, 
635 ; on the coupling of phea- 
sants with common hens, 641 
Hilgendorf, sounds pi'oduced by 
crustaceans, 421 

Hindoo, Ids horror of breaking his 
caste, 186, 190 

Hindoos, local difference of stature 
among, 46 ; difference of, from 
Europeans, 297 ; colour of the 
beard in, 850 

Hipparchia Janira, 488 ; instabi- 
lity of the ocellated spots of, 
663 

Hippocamp^iSf development of, 251 ; 
marsupial receptaclos of the male, 

m 


T^ippocampus 309, 313 

Hippopotamus, nakedness of, 85 
Hips, propoi\,ious of, in soldiers and 
sailoi'b, 43 

Hodgson. 8., on the sense of bity, 

1 / 

IT(»l;..org, '.u tlc' howis of the rein- 
deer, 76u ; on sexual preferences 
' shown by reiiidt'or, 801 
! Hoffman, i’roi., protective .olours, 

1 432 ; lighting of frogs, 535 

I Hog, wait-, 793, river-, 794 
I Hog-deer, 833 

Holland, Sir H., on tlie effects of 
now djiseascs, 283 

Homologous structures, correlated 
variation of. 65 

Homoptera, 432 ; stridulation of 
the, and Oilhoptcra, discussed, 
443 

Honduras, QiiisctUns major in, 383 
Honey-buzzard oi India, variation 
in the crest of, 646 
Honey-siicl'cr, females and young 
of, 714 

Honey-suckers, moulting of the, 
597 ; Australian, niditication of, 
692 

Honour, law of, 186 
Hooker, Dr., forbearance of elepliant 
to his keeper, 158 ; on the colour 
of the beard in man, 850 
Hookham, Mr., on mental concepts 
in animals, 127 
Hoolock Gibbon, nose of, 232 
Hoopoe, 568 ; sounds produced by 
male, 575 

Hoploptcrus ariaatiis, wing-spurs 
of, 560 

Hornbill, African, inflation of the 
neck -wattle of the male during 
courtship, 584 

Hornbills, sexual difference in the 
colour of the eyes in, 649 ; 
nidification and incubation of, 

I 692 

Horne, G., on the rejection of a 
hriglitly-coloured locust by li- 
zards and birds, 444 
Horns, sexual differences of, in 
sheep and goats, 355 ; loss of, 
j in female merino sheep, 356 ; 
J derelojpmenfc of, in deer, 361; 
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development in antelopes, 362; 
from the head and thorax, in 
male beetles, 455 ; of deer, 767, 
772, 786 ; originally a masculine 
character in sheep, 771 ; and 
canine teeth, inverse develop- 
ment of, 784 

Horse, fossil, extinction of the, in 
South America, 297 ; polyga- 
mous, 335 ; canine teeth of male, 
766 ; winter change of colour, 
828 

Horses, rapid increase of, in South 
America, 70 ; diminution of 
canine teeth in, 80 ; dreaming, 
113 ; of the Falkland Islands 
and Pampas, 280 ; numerical 
propoiiion of tlie sexes, in, 332, 
333 ; lighter in winter in Siberia, 
354 ; sexual preferences in, 800 ; 
pairing prefercntly with those of 
the same colour, 825 ; numerical 
proportion of male and female 
births in, 379 ; formerly sti ipcd, 
835 

Hottentot women, j)Oculiarities of, 
269 

Plottentots, lice of, 263 ; readily 
become musicians, 868 ; notions 
of female beauty of the, 881 ; 
compression of nose by, 888 

Hougli, Dr. S., men’s temperature 
moi'o variable tlian women’s, 
345 ; proportion of sexes in man, 
375 

House-slaves, difference of, from 
field-slaves, 305 

Houzeau, on the baying of the dog, 
113; on reason in dogs, 114; 
birds killed by telegraph wires, 
122 ; on the cries of domestic 
fowls and parrots, 129, 133 ; 
animals feel no pity, 156 ; sui- 
cide in the Aleuthian Islands, 
179 

Howorth, H. H., extinction of sav- 
ages, 284 

Huber, P. , on ants playing together, 
104; on memory in ants, 112; 
on the intercommunication of 
ants, 130; on the recognition of 
each other by ants after separa- 
418 


Hue, on Chinese opinions of the 
appearance of Europeans, 880 
Jluia, the, of New Zealand, 321 
Human, man, classed alone in a, 
kingdom, 226 

sacrifices, 146 

Humanity, unknown among s^e 
savages, 180 ; deficiency of, among 
savages, 188 

Humboldt, A. von, on the ration- 
ality of mules, 119 ; on a parrot 
preserving the language of a lost 
tribe, 281 ; on the cosmetic arts 
of savages, 874 ; on tfife exaggera- 
tion of natural charactci’s by man, 
887 ; on the red painting of Ameri- 
can Indians, 889 

Hume, D., on sympathetic feelings, 
166 

Humming-bird, racket-shaped fea- 
thers in the tail of a, 586 ; dis- 
))lay of plumage by the male, 601 
Humming-birds, ornament their 
nests, 140, 630 ; polygamous, 
838 ; propc. tion of the sexes in, 
388, 744 ; sexual differences in, 
550, 674 ; pugnacity of male, 561 ; 
modified primaries of male, 577 ; 
coloration of the sexes of, 691 ; 
display by, 675 ; nidification of 
the, 691, 692 ; colours of female, 
691 ; young of, 237 
Humour, sense of, in dogs, 743 
Humjdireys, H, N., on the habits 
of the stickleback, 340, 509 
Hunger, instinct of, 172 
Huns, ancient, flattening of the 
nose by the, 888 

Hunter, J on the number of species 
of man, 270 ; on secondary sexual 
characters, 319 ; on the general 
behaviour of female animals dur- 
ing courtship, 342 ; on the muscles 
of the larynx in song-birds, 667 ; 
on strength of males, 787 ; on the 
curled frontal hair of the bull, 
811 ; on the rejection of an ass 
by a female zebra, 825 
Hunter, W. W., on the recent rapid 
increase of the San tali, 68 ; on the 
Santali, 297 

lluss, Di'. Max, on rnammaiy elands,. 

2m . ^ 
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Hussey, Mr., on a partrifige tlisLin- 
guishing persons, 628 
Hutchinson, OoL, e.xmnple • f rea- 
soning in a retiiever, xx9 
Hntton, Oapt., on the male wild 
goat falling on ias horns, 775 
Hii/ley, T. H., on the structural 
agreeniont of man with the apes, 

8 ; on the aCTeement of the brain 
in man with that oi lower ari- | 
mals, 8 ; on the adult ago of th.e | 
orang, 11 ; the embryonic 
devolopigent of man, 12; on the 
origin of man, 4, 15 ; on varia- 
tion in the skulls of the natives 
of Australia, 39 ; on the abductor 
of the fifth metatarsal in apes, 62 ; 
on the nature of the reasoning 
power, 117 ; on the position of 
man, 231 ; on the suborders of 
primates, 235 ; on the Lemuridoe, 
243 ; on the Dinosauria, 245 ; on 
the amphibian affinities of the 
Ichthyosaurians, 245 ; on vari- 
ability of the skull in certain 
races of man, 270 ; on the races 
of man, 273 ; supplement on the 
braiu, 309 

Hybrid birds, production of, 631 
Hydrophobia, communicable be- 
tween man and the lower ani- 
mals, 9 

Hydropoms^ dirnorpliism of females 
of, 424 

Uydaplius pordnus^ 833 
Ilygrogonus^ 529 
'Hyla^ singing species of, 536 
IJylohatcs^ absence of the thumb in, 
76 ; upright progression of some 
species oi^ 78 ; maternal affection 
in a, 106 ; direction of the hair 
on the* arms of species of, 233 ; 
females of, less hairy below than 
males, 851 

agilis^ 76 ; hair on the arms 

of, 233 ; musical voice of the, 
JB05 ; superciliary ridge of, 849 ; 
voice of, 864 

Bylobades hoolock^ sexual difference 
of colour in, 820 

Zar, 76; hair on the arms 

of, 233 ; female less hairy, 851 
Uuemus^ 76 ; song of, 864 


Bylobatps syudtv’h'his, 76 ; laryngeal 
sac of, 804 

Byloph ila pmainana, 471 
Hymonoptora, 44/ ; large size of 
the ci'rebral cranglia in, 81 ; 
el'i‘ ^ification of, 2:^8 ; sexual 
diU^ren^es in the wingir; of, 426 ; 
aculeate, relative size of the sexes 
of, 429 

Hymenoptoron, parasitic, witn 
sedentary male, 342 
UyomoscJiu‘> aqv 'Uicus, 834 
Hyperythra, proportion of the sexos 
in, 386 

Bypogymm dispai\ sexual differ- 
ence of colour in, 484 
Eypopym, coloration of, 483 

T. 

Ibex, male, falling on his horns, 
775 ; heard of the, 811 
Ibis, white, change of colour of 
naked skin in, during the breed- 
ing season, 693 ; scarlet, young 
of the, 734 . 

tantalus, age of mature plum- 
age in, 738 ; breeding in im- 
mature plumago, 739 
Ibises, decomposed featbers in, 
587 ; white, 751 ; and black, 
752 

Iclmcumonidifi, diffe-ronce of the 
sexes ill, 448 
hhihyopterygia, 55 
Ichthyosaurians, 245 
Idiots, microcoplialous, their charac- 
ters and habits, 53 ; hairiness 
and animal nature of their ac- 
tions, 54 ; microcephalous, imi- 
tative faculties of, 133 
Iguana lubcrculata, 543 
Iguanas, 543 

Illegitimate and legitimate chil 
dren, proportion of the sexes in, 
377 

Imagination, existence of, in ani- 
mals, 113 

Imitation, 104 ; of man by monkeys, 
110 ; tendency to, in inorikeyH, 
microcephalous idiots and sav- 
ages, 133 ; influence of, 198 
Immature plumage of birds, 707, 711 
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Implacentata, 248 
Implements, employed by monkeys, 
123 ; f&liionmg of, peculiar to 
man, 125 

Impregnation, period of, influence 
of, upon sox, 378 

Improvement, progi-ossive, man 
^one supposed to bo capable of, 
121 

Incisor teeth, knocked oUt or filed 
by some savages, 876 
Increase, rate of, 66 ; necessity of 
checks in, 70 

Indecency, hatred of, a modern 
virtue, 182 

India, difficulty of distinguishing 
the native races of, 258 ; Cy- 
})rinid8e of, 526 ; colour of tlie 
beard in races of men of, 850 
Indian, North American, honoured 
for scalping a man of another 
tribe, 179 

Individuality, in animals, 126 
Indolence of man, when h'oe from 
a struggle for existence, 220 
Jndopi^is carloita^ colours of the 
•exes of, 698 

Infanticide, prevalence of, 69, 179, 
394, 896 ; supposed cause of, 
880 ; prevalence and causes of, 
902 et seq. 

Inferiority, siipj[)Osed }»liysical, of 
man, 96 

Inflammation of the bowels, occur- 
rence ol', in Cchiis Aztrrve, 9 
Inheritance, 41 ; of long and short 
sight, 49 ; ol' cflects of use of 
vocal and mental organs, 184 
of moral temhmeies, 188, 194 
laws of, 350 ; sexual, 858 
sexually limited, 677 
linpiisitiou, influence of the, 216 
Insanity, hereditary, 41 
Insect, Ibssii, from the Devonian, 
448 

Insectivora, 815 ; absence of second- 
ary sexual cliaracters in, 336 
Insects, relative size of the cerebral 
ganglia in, 81 ; male, ai)pearauce 
of, bchire the females, 327 ; ]mr- 
suit of female, by the males, 341 ; 
poiiod of development of sexual 
characters in, 865 ; secondary 


sexual characters of, 422 ; kept 
in cages, 433, 444 ; stridulation, 
862 

Insessores, vocal organs of, 667 
Instep, depth of, in soldiers and 
sailors, 48 

Instinct and intelligenoe', 101 

, migratory, vanquishing *ihe 

maternal, 164, 173 
Instinctive actions, the result of iii- 
horitauce, 160 

impulses, difference of the 

force, 169 et seq. ; and moral im- 
pulses, alliance of, 170 
Instincts, 100 ; complex origin of, 
through natural selection, 102 ; 
2 )ossibie origin of some, 102 ; 
acquired, of domestic animals, 
160 ; variability of the force of, 
164 ; differeuce of force between 
the social and other, 170, 194 ; 
utilised for new purposes, 869 
liisti\imciital music of birds, 573, 
578 

lutellect, iii^ueuce of, in natural 
selection in oivilised society, 209 
Intellectual faculties, their influence 
on natural selectiou in man, 195 ; 
probably perfected through na- 
tural selection, 197 
Intelligence, Mr. H. Spencer on the 
dawn of, 101 

lutemperaiicc, no rejjroach among 
savages, 183; its destructiveness, 

211 

Intoxication in moukeys, 9 
Jphids glaairippey 479 
Iris, sexual diflereucc in the colour 
of the, iu birds, 584, 649 
Ischio-pubic muscle, 61, 

Ithaginis cruentus, number of spurs 
in, 557 

lulus, tarsal suckers of the males of, 
421 

J. 

Jackals learning from dogs to bark, 
110 

Jack-snipe, coloration of the, 242 
Jacquinot, on the number of species 
of man, 270 

Jaeger, Dr., length of bones in- 
creased from carrying weights, 
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47 ; on tho difficulty of approach- 
ing herds of wild animals, 153 ; 
male Silver -pheasant, rejected 
when his plnmogc* vas poilt, 
639 

Jaguars, btu;!,, 823 

Janson, j!! w., ou the ]iroj)oi'tioiii 
er tin sexes in Tomicas villoHUs^ 
390 ; on stridiilant hoeile^, 
463 

Japan, enconraginont of licen^Joa^-- 
ness ill, 69 

JppanosQ, genofi*! beardlessness of 
the, 85®; aversion of tJie, to 
whiskers, 885 

Jardine, Sir AV., on the Argns jihea- 
sant, 586, 614 

Jairold, Dr., on niodifications of 
tho skull induced by unnatural 
position, 83 

Jarves, Mr., on infanticide in the 
Sandwdcli Islands, 396 

Javans, relative height of tlic sexes 
of, 851 ; notions of female beauty, 
883 

Jaw', iniiuence of the muscles of 
the, upon the physiognomy of 
the ^pes, 80 

Jaw^s, smaller proportional cly to tlie 
extremities, 49 ; inlluenec of food 
upon the size of, 49 ; diininutioii 
of, in man, 80 ; in man, reduced 
hy correlation, 856 

Jay, young of tJie, 735 ; Canada, 
young of the, 735 

Jays, new mates found by, 621 ; 

. di.‘^tingiii''V.ing I'orsoijs, 628 

Jelfrex.-, ,1. (Iwyn, on the form of 
the shell in the sexes of the Cas- 
teropodu, 404 ; on the inlironce, 
f light ujion the colours of shelis, 
406 . 

Jelly-fish, bright colours of some, 
401 

Jenner, Dr., on the voice of the 
rook, 573 ; on the finding of new 
mates by mag})ies, 621 ; on re- 
* tardatioii of the generative func- 
tions in birds, 624 

Jenyns, L., on the desertion of 
their voung by sw’-allo’ws, 1 63 ; on 
male birds singing after the j>ro- 
per season, 624 


Jordon, Dr., on i)iids dreaming, 
113; on the ’ iguacity of the 
male bulbul, 552 ; ofl the pug- 
nxciiy ot the male Ortygurnis 
giiiarofi, 556 ; on the spurs of 
GaU ogh Tdix^ 5^7, 558 ; m the 
h ' rs of hubivavdliL'- 560 ; on 
I iiie speo'ibili 5? 2 ; on the drum- 
I iriing ol tho Kalij-piiea^ant, 574, 

I 575; on Indian bustards, 577 ; 

I on Otis brnyatends^ 581 , on tho 
; ear-tufts of Sypheotides aurituSy 
! 587 ; on the double moults of 

certain birds, 596 ; on the moult- 
ing of the honeys uckers, 597 ; on 
the moulting of bustards, plo vers, 
and drongos, 598 ; on the spring 
change of colour in some finches, 

600 ; on disjday in male birds, 

601 ; ou the display of the iiiidor- 
tail coverts hy the male bulbul, 
612 ; on thclndiunhoney-buzLard, 
649 ; on sexual ditferenoos in the 
colour of llie ('yes of hornbills, 
649 ; on the markings of the 
Tragojj.iu pheasant, 653 ; on the 
liidification of the Orioles, 6^1 ; 
on the nidilicatiou of tlie horn- 

I bills, 61 J ; on the Sul La u yollow- 
I tit, 698; 01] J^aloiornis java7iicuSy 
I 703, 704 ; on the imnuiture ])lii- 
Tuago of birds, 709 ct seq. ; on 
i*e])rcsoniativo c})eeieE of birds, 
714 ; on the liahits of TurnlXy 
726, 727 ; on the continued in- 
crease of beauty of the peacock 
740 ; on cohu'aiioii in the genua 
Palcuornis, 753 

Jevons, W. S., on i he migrations ol 
man, 71 

Jews, ancient use of Hint tools hy 
‘ the, 224 ; uniformity of, in va- 
i rious parts of the world, 299 ; 

' numoiical proportion of male and 
female hirlhs among the, 375 ; 
ancient, tattooing practised by, 
369 

Johnstone, Lieut., ou the Indian 
elephant, 336 

Jollofs, fine appearance of the, 
895 

Jones, Albert, iiroporiion of sexes of 
Lepidoptera, reai'cd by, 389 
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Juan Fernandez, humming-birds of, 
743 * 

Junonia^ sexual differences of co- 
louring in species of, 474 
Jupiter, comparison with Assyrian 
effigies, 886 

K. 

Kaffir skull, occurrence of the dia- 
stema in a, 60 

Kaffirs, their cruelty to animals, 
180 ; lice of the, 263 ; colour of 
the, 882 ; engrossment of the 
handsomest women by the chiefe 
of the, 908 ; marriage-customs of 
the, 913 

Kalij -pheasant, drumming of the 
male, 574 ; young of, 714 
Kallima^ resemblance of, to a with- 
ered leaf, 477 

Kulmucks, general beardlcssness of, 
852 ;■ aversion of, to hairs on 
the face, 885 ; marriage-customs 
of the, 913 

Kj^ngaroo, great red, sexual differ- 
ence in the colour of, 814 
Kant, Imm., on duty, 148 ; on self- 
restraint, 168 ; on the number of 
species of man, 270 
Katy-did, stiidulation of the, 435 
Keen, Dr., on the mental powers of 
snakes, 539 

Keller, Dr., on the difficulty of 
fashioning stone implements, 74 
Kent, W, S., elongation of dorsal 
fin of Callionymus lyra^ 515; 
courtship of Labrus mixtusy 521 ; 
colours and courtship of Caiitha- 
rus lineatus, 522 

Kestrels, new mates found by, 
622 

Kidney, one, doing double work in 
disease, 47 

King, W. R,, on the vocal organs 
of Tetrao cupido, 568, 509 ; on 
the drumming of grouse, 575 ; on 
the reindeer, 769 ; on the attrac- 
tion of male deer by the voice of 
the female, 804 

King and Fitzroy, on the marriage - 
customs of the Fuegians, 914 
King-crows, nidification of, 690 


Kingfisher, 668 ; racket-shaped fea- 
thers in the tail of a, 586 
Kingfishers, colours and nidification 
of the, 694, 696, 699 ; immature 
plumage of the, 712, 714 ; young, 
of the, 734, 735 

King Lory, 697 ; immature plumage 
of the, 713 

Kingsley, 0., on the sounds pro- 
duced by the Umbrina, 532 
Kirby and Spence, on sexual differ- 
ences in the length of the snout 
in Curculionid 0 e, 3gl ; on the 
courtship of insects, 341 ; on the 
elytra of Dytiscus^ 424 ; on peculi- 
arities in the legs of male insects, 
425 ; on the relative size of the 
sexes in insects, 429 ; on the 
Ful^oridae, 433 ; on the habits 
of the Termites^ 447 ; on differ- 
ence of colour in the sexes of 
beetles, 452 ; on the horns of the 
male lamellicom beetles, 455 ; 
on hornlike processes in male 
Ourculiomdse, 459 ; on the pug- 
nacity of the male stag-beetle, 
459 

Kite, killed by a game-cock, 555 
Knot, retention of winter plumage 
by the, 596 

Knox, E., on the semilunar fold, 
24 ; on the' occurrence of the 
supra-conrlyloid foramen in the 
humerus of man, 30 ; on the 
features of the young Memmon, 
261 

Koala, length of the ccecum in, 29 
Kobiis ellipsiprymnus^ proportion of 
the sexes in, 381 

Kolreuter, on the sterility of hybrid 
plants, 267 

Koodoo, development of the horns 
of the, 362 ; markings of the, 830 
Kbppen, F. T., on the migratory 
locust, 436 

Koraks, marriage customs of, 913 
Kordofau, protuberances artificially 
produced by natives of, 875 
Korte, on the proportion of sexes in 
locusts, 391 ; Russian locusts, 435 
Kovalevsky, A., on the affinity of 
the Ascidia to the Vertebrata, 
246, 247 
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Kovalevsky, W., on the pugnacity 
of tho male capercailzie, 556 ; o»' 
the pairing of the capercailzie, 
561 

Krause, on a convoluted )jOu y at hln' 
ox\ romity of f he tail in a J\j abacus 
i; jd a cat? 

HujiFer, Prof., on the affinity of the 
Aacidia 10 the Vertebrata, 246 

L. 

Lahidocem Darwir ?Y, j.rehenriie or- 
g.iTia of tl» male, 410 
Labrus^ splendid colours 01 tho 
species of, 516 

7tiixius, sexual differences in, 

516, 521 
})avo, 624 

1 ^acfjrtilia, sexual differences of, 542 
Lafresnaye, M. de, on birds of para- 
dise, 589 

Lamarck, on the origin of man, 4 
Lanudlibranchiata, 403 
Tiaraellicorn beetles, horn like pro- 
cesses fiom the head and thorax 
of, 453, 455 ; influence of sexual 
selection on, 461 

Lamclli<‘.oruia, stridulation of, 464 
Lamont, Mr., on tho tusks of the 
walrus, 766 ; on the use of its 
tusks by tho walrus, 784 ; on the 
bladder-nose seal, 806 
Lampornis porphyrnrus, colours of 
the female, 691 

Lampyridee, distasteful to mammals, 
426 

Lancelot, 245, 255 
Landois, H., gnats attracted by 
sound, 431 ; on the production 
of sound by the Oicadfe- 433 ; 
on tho stridulatLiig organ of the 
crickets, *436 ; on iMicus, 438 ; 
on the stridulating organs of the 
Acridiidae, 440 ; stridulating ap- 
paratus, in Orthoptora, 442 ; on 
the stridulation of Necrophorva, 
462 ; on the stridulant organ of 
Cerawbyx her os ^ 464 ; on the 
stridulant organ of Geotrvprs, 
464 ; on tho stridulating organs 
in the Cleo])tcra, 446 ; on the 
ticking of Anohium, 469 


I Landoi, Dr., on remorse tar not 
I cbeying tribal cu ^ om, ^75 
I Lan^iagc, an art, 131 ; articulate, 
oritin of, io2 : relation of tne 
progress of, to the devebpment 
j of the b] lin, 134 ; effc(;ts of in- 
j ho:4' - f>,e in producti.ni of, 135; 

I eoriipiox srtiu'trjv of, among bar- 
])arous naiions, 1 39 ; iiataral sc- 
I betion in, 139; gesture, 277; 

: primeval, 271 ; of a lost tribe 

j [ireserved by a parrot, 281 
I Languages, p<-esci,ce of rudiments 
in, 138 ; classification of, 138 ; 
variability of, 1 38 ; (a*ossing or 
blending of, 138 ; complexify 
of, no test of perfection or proof 
of special creation, 140 ; resem- 
blance of, (!vid<!nco of (jommuiiity 
of origin, 229 

and species, identity of evi- 
dence of their gradual develop 
ment, 137 

Lanius, 704 ; characters of young, 
709 

rufus, anomalous young of, 
736 • 

Lank ester, E. K., on comparative 
longevity, 205, 209 ; on tho 
destructive effects of i ii temper- 
ance, 211 

Lanugo of the human fccius 27, 915 

Lapponian language, higlily arti- 
ficial, 139 

Lark, }n oportion of the sexes in the, 
383 ; female, singing of the, 566 

Larks, attracted by a miiTor, 629, 
630 

Lartet, E., oonijiarison of cranial 
capacities of skulls of recent and 
tertiary mammalH, 82 ; on the 
'"izo of tho brain in niamnials, 
123 ; on Dri/opithecus^ 240 ; on 
pro-historic flutes, 868 

Lariis^ seasonal change of plumage 
in, 751 

Larva, luminous, of a Braalian 
beetle, 427 

Larynx, muscles of the, in song- 
birds, 567 

Lasiocampa qaeionx, al Lmdiou of 
males by tlic female, 388 ; sexual 
difference of colour iu, 484 
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Latham, R. G., on the migi’ations 
of man, 71 

Latooka, perforation of the lower 
lip hy the women of, 877 
Laurillard, on the abnormal division 
of the malar bone in man, 58 
Lawrence, W., on the superiority of 
savages to Europeans in power 
of sight, 50 ; on the colour of 
negro infants, 848 ; on the fond- 
ness of savages for ornaments, 
874 ; on beardless racCvS, 885 ; 
on the beauty of the English 
aristocracy, 894 

Layard, E. L., on the instance of 
rationality in a cobra, 639 ; on 
the pugnacity of Oallus Stmileyiy 
556, 556 

Laycock, Dr., on vital peiiodicity, 
10 ; thcroid nature of idiots, 54 
Leaves, autumn, tints useless, 403 
Lecky, Mr., on the sense of duty, 
149 ; on suicide, 179 ; on tiu* 
practice of celibacy, 182; his 
view of the crimes of savag(!S, 
183 ; on the gradual rise of moral - 
•ity, 191 

Leconte, J. L., on the stridulant 
organ in the Coprini and Dynas- 
tini, 465 

Lee, H., on the numerical ])ropor- 
tion of the sexes in the trout, 385 
Leg, calf of the, artiticially modi- 
hed, 875 

Lemtimate and illegitimate chil- 
dren, })roportion of the sexes in, 
377 

Legs, variation of the length of the, 
in man, 38 ; proportions of, in 
soldioi's and sailoi-s, 48 ; froiit, 
atroj)hicd in some male buttia*- 
fiies, 426 ; peculiarities of, in 
male insects, 4J6 

Leguay, on tlie occurrence of the 
siipra-condyloid foramen in the 
humerus of man, 32 
‘ ‘ Lek ” of the black-cock and caper- 
cailzie, 617 

Lemoinc, Alberi, on the origin of 
language, 132 

Lemur uutmro^ sexual ditlerence of 
colour in. 819 

Lemnridai, 235 ; cam of the, 22 ; 


variability of the muscles in the, 
61 ; position and derivation of 
the, 242 ; their origin, 255 
Lemmrs, utenis in tlio, 56 
Lenguas, disfigurement of the ears 
of the, 876 
Leopards, black, 823 
Lepidoptera, 470 ; numerical pro- 
portions ol‘ the sexes in the, 385 ; 
colouring of, 472 ; ocellated spots 
of, 6.53 

Lepidosiren, 245, 255 
Leptalides, mimicry ofj 498 
Lepto7'hynchus anguslaius^ pug- 
nacity of male, 459 
Lfptura iestacea^ difference of colour 
in the sexes, 452 

Leroy, on the wariness of young 
foxes in hunting-districts, 1 22 ; 
on the desertion of their young by 
swallows, 165 

L(^slio, D., marriage customs of 
Kaliirs, 407 

Les.se, valley of the, 32 
Lesson, on the birds of paradise, 
338, 614 ; on the sea-elephant, 
806 

Lessona, M., observations on Serra- 
nus, 250 

Lcthrus cephalotes^ pugnacity of the 
males of, 456, 460 
Leuciscus phoxhuis, 385 
Leuckart, R.., on the micula pro 
staiica, 34 ; on the influence of 
the age of parents on the sex of 
offspring, 378 

Levator clavlmloe muscle, 62 
Lihellula depressa^ colour of the 
male, 446 

Libellulidne, relative siz^ of the 
sexes of, 428 ; difference in the 
sexes of, 445 

Lice of domestic animals and man, 
263 

Licentiousness a check upon popu- 
lation, 69 ; prevalence of, among 
savages, 182 

Lichtenstein, on Chera progne, 639 
Life, inheritance at corresponding 
periods of, 353, 359 
Light, effects on complexion, 47 ; 
influence of, upon the colours of 
shells, 405 
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Lilford, Lord, the nifT aiti ached 
bright objects, 629 
lAmosa lapponka, 729 
Linaria, 704 

7)iontc(p^, *>83 

Lindsay, Dr. W. L., diseases com- , 
nftimcated from animals to ma,n, j 
10 ; madness in animals, 120 ; 
the dog considers his master liir 
God, 146 * 

Linnaeus, views of, as to the position | 
of man, 230 | 

Linnet, numtrioal proportion uftho 
sexes in the, 383 ; crimson fore- 
head and breast of tin., 600; 
courtship of the, 610 
Lion, polygamous, 337 ; mane of 
the, defensive, 794 ; roaring of 
the, 803 

Lions, stripes of young, 708 
Lips, piercing of the, by savagis, 
877 

Lithobms, prehensile appendages of 
the female, 421 
LUhofsia, (ioloration in, 481 
Littorina htiorca, 404 
Livingstone, Dr., manner of sitting 
of gorilla, 234 ; on the influence 
of dampness and dryness cn the 
colour of the skin, 299 ; on the 
liability of negroes to tropical 
f{‘V 0 rs after residem^o in a cold 
climate, 800 ; on the spur- 
winged goose, 558 ; on weaver- 
birds, 575 ; on an African night- 
jar, 586, 613, 614 ; on the battle- 
scars of South African male 
mammals, 764 ; on the re- 
moval of the upper incisors by 
the Datokas, 876 ; on the 
perforation of the upper Up by 
the MaEialolo, 877 ; on the 
Banyai, 883 

Livonia, numerical proportion of 
male and female births in, 332, 
375 

Lizards, relative size of the sexes 
of, 542 ; gular pouches of, 643 
Lloyd, L., on the polygamy of the 
capercailzie and bustard, 338 ; 
on the numerical proportion of the 
sexes in the capercailzie and 
blackcock, 382; on the salmon, 


;^12 ; on the ool ^.ra of the sea- 
scorpion, 515, 516 ; on the 
nac’ty of male grouse, 560 , on 
the eap<'rcail/de and blackcock, 
560, .^67 ; on th<- tall of the eapoi- 
caL ' 573; on asocr^Liages of 

greuftc acl smpey, 618; <)n the 
pairing of a shield-drak(5 with a 
. onnaon duck, 632 ; oij the 
baf fles of seals, 764 ; on the 
eik^ 775 

Lohivaiu'Zlus^ wing-spurs in, 558 
Local influences, effect of, upon 
stature, 45 

Lockwood, Mr,, on the development 
of Hippocampus y 251 

, Kev. 8., musical mouse, 865 

Locust, bright-coloured, rejected by 
lizards and birds. 444 

, migi’atory, 435 ; selection 

by female, 435 

Locustidse, stridulation of the, 434, 
437 ; deseont of the, 439 
Locusts, prt)portion of sexes in, 
391 ; stridulation of, 427 
Longicorn beetles, diflerence of tile 
sexes of, in colour, 451 ; stridu- 
lation of, 464 

Lonsdale, Mr., on an example of 
personal attachment in Helix 
poiiiatia, 404 

I/ 0 ]>hobraiu;hii, marsupial reee]>- 
tacles of the male, 530 
LojihophoraSy habits of, 640 
Lophorina aira^ sexual diflerence in 
coloration of, 749 
Lophornis ornaius, 590 
Lord, J. K., on iSalmo lycaodony 
511 

Lory, King, 191 ; immature plu- 
n.ago of the, 713 
Loiy, king, constimey of, 626 
Love-antics and dances of birds, 
580 

Lowne, B. T. on Mmca vomitoriay 
81, 431 

Loxia.y characters of young of, 708 
Lubbock, Sir J., on the antiquity 
of man, 3 ; on the origin of 
man, 4 \ on the mental cajiacity 
of savagfis, 98 ; on the origin of 
implements, 125 ; on the sim- 
plification of languages, 140; 
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on the absence of the idea of 
God among certain races of men, 
143 ; on tlie origin of the belief 
in spiritual agencies, 144 ; on 
superstitions, 147 ; on the sense 
of duty, 149 ; on the practice of 
burying the old and siuk among 
the Fijians, 156 ; on the immo- 
rality of savages, 183 ; on Mr. 
Wallace’s claim to the origination 
of the idea of natural selection, 
73 ; on the former barbarism 
of civilised nations, 221 ; on 
improvements in the arts among 
savages, 223 ; on rcsemblaiKies 
of the mental oliajacters in dif- 
ferent races of men, 276 ; on the 
arts practised by savag(;s, 277 ; 
on the power of counting in 
rimeval man, 279 ; on the pr<i- 
ensile organs of the male 
Ldbidocera Darwiniiy 410 ; on 
Chlo'eon^ 422 ; on Smynthuriis 
luteus, 430 ; finding of new 
mates by jays, 621 ; on strife 
^ for women among the North 
American Indians, 855 ; on 
music, 868 ; on the ornamental 
practices of savages, 874 ; on the 
estimation of the beard among 
the Anglo-Saxons, 885 ; on arti- 
ficial deformation of tlie skull, 
888 ; on “ communal marriages,” 
896 ; on exogamy, 898, 899, 903 ; 
on the Veddahs, 902 ; on poly- 
aiidiy, 904 

LucanidiP, variability of the man- 
dibles in the male, 460 
Liccanus, large size of males of, 
428 

cervus, numerical proportion 

of sexes of, 390 ; weapons of the 
male, 459 

claphus, use of mandibles of, 

460 ; large jaws of male, 423 
Lucas, Prosper, on pigeons, 637 ; 
on sexual preference in homes 
and bulls, 801 
Luminosity in insects, 426 
Lunar periods, 10, 254 
Lund, Dr., on skulls found in 
Brazilian caves, 261 
Lungs, enlargement of, in the Qui- 


chua and Aymara Indians, 50 ; 
a modified swim-bladder, 248 ; 
different capacity of, in races of 
man, 259 

Luschka, Prof. , on the termination 
of tlie coccyx, 33 ' 

Luxury, expectation of life un- 
influenced by, 209 
Lyccena^ sexual differences of colour 
in species of, 475 
Lycaena% colours of, 478 
Lyell, Sir 0., on the antiquity of 
man, 3 ; on the origi^n of man, 4 ; 
on the pai'allolism of the develop- 
ment of species and languages, 
138; on the extinction of 
languages, 138 ; on the Inquisi- 
tion, 218 ; on the fossil remains 
of vertebrata, 242 ; on the fer- 
tility of mulattoes, 264 
Lynx, Canadian throat-ruff of the, 
795 

Lyre-hiid, assemblies of, 619 
M 

Macacus, ears of, 22 ; convoluted 
body in the extremity of the tail 
of, 33 ; variability of the tail in 
s])ecies of, 87 ; whiskers of species 
of, 811 

- hmnneuSi 88 

cynoTTiolgus, superciliary ridge 

of, 849 ; beard and whiskers of, 
becoming white with age, 850 

ecavdatus^ 90 

lasiotvSf fa(nal spots of, 840 

mmestrinns, 949 

radiatusy 232 

rhesuSy sexual difference in the 

colour of, 823, 840, 949 
Macalister, Prof,, on variations of 
the palmaris accessorius muscle, 
39; on muscular abnormalities in 
man, 62, 63 ; on the greater 
variability of the muscles in men 
than ill women, 345 
Macaws, Mr Buxton’s observations 
on, 156, 573 

McCann, J., on mental individu- 
ality, 128 

McClelland, J., on the Indian 
Cyprinidai, 626 
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MaccuUoch, Ool., on an Indian 
village without any female 
children, 902 

, Dr., on tertian agne in dog 

10 

Ma.gillivr^y, W., on the vocal 
organs of birds, 137 ; on the 
|[lgyptian goose, 558 ; on the 
habits of woodpeckers, 575 ; oii 
the habits of the snipe, 577 ; on | 
the whitethroat, 581 ; on the j 
moulting of the snipes, 596 ; on 
the moulting of the Anatidse, 
51)9 ; onfhe finding of new mates 
by magpies 621 ; on tlie pairing 
of a blackbird and 631 ; 

on pied ravens, 647 ; on the 
guillemots, 647 ; on the colours 
of the tits, 192 ; on the immature 
plumage of birds, 710, ct seq. 

Machetes^ sexes and young of, 740, 
et seq. 

jpugnax, supposed to he poly- 
gamous, 339 ; numerical propor- 
tion of the sexes in, 382 ; pug- 
nacity of the male, 552 ; double 
moult in, 595 

McIntosh, Dr., colours of the Ne- 
mertians, 407 

McKennan, marriage customs of 
Koraks, 914 

Mackintosh, on the moral sense, 
148 

MacLachlan, R. ,on ^ patania inulie- 
hris and Boreus hyermliSy 391 ; 
on the anal appendages of male 

. insects, 423 ; on the pairing of 
dragon-flies, 429 ; on dragon- 
flies, 445, 446 ; on dimorphism 
in Agrioriy 446 ; on the want of 
pugnlacity in male dragon-flies, 
447 ; <jplour of ghost-moth in the 
Shetland Islands, 485 

McLennan, Mr., on infanticide, 
69, 902 ; on the origin of the 
belief in spiritual agencies, 143 ; 
on the prevalence of licentious- 
•ness among savages, 182, 896 ; 
on the primitive barbarism 
of civilised nations, 221 ; on 
traces of the custom of the 
forcible capture of wives, 222, 
904 ; on polyandry, 904 


Macnamara, Mr., susceplibility of 
Andaman island’ js and Nepalese 
to change, 291 

M‘N‘^ill, Mr., on the use of the 
antlers oi doer, 779 ; on the 
Scotch deerliouri, 789 ; on the 
Ic. ' hairs on the of the 

stag, 79f ; on the bellowing of 
stags, 803 

Ihicropus, courtship of, 522 
Hacrorhinus pi oboscidev^^ sti ucture 
of the nose of, 806 
Magpii., povver of speech of, 137 ; 
vocal orgatis of the, 567 ; nup- 
tial assembliera of, 619; new 
mates found by, 620; stealing 
bright objects, 630 ; young of 
the, 735; coloration of the, 753 
Maillard, M., on the proportion of 
the sexes ii^ a. 3})ecies of Papilio 
from Bourbon. 386 
Maine, Sir Henry, on the absorp- 
tion of one tribe by another, 
197 ; a desire for improvement 
not genf'.ral, 204 

Major, Dr. 0. Forsyth, on fossil 
Italian apes, 240 ; skull of Mos 
etruscuSy 772 ; tusks of miocene 
pigs, 794 

Makalolo, perforation of the upper 
lip by the, 877 

Malar bone, abnormal division of, 
in man, 58 

Malay, Archipelago, marriage- cus- 
toins of the savages of the, 913 
Malays, line of sej,aratioii between 
the Papuans and the, 262 ; 
genera] beardlessness of the, 
852 ; staining of rhe teeth among, 
875 ; aversion of some, to hairs 
on tin face, 885 

and Papuans, contrasted cha- 
racters of, 260 

Male animals, struggles of, for the 
]) 08 session of the females, 326, 
.328 ; eagerness of, in courtship, 
341, 342 ; generally more modi- 
fied than female, 340, 345 ; 
differ in the same way from fe- 
males and youim, 369 
characters, developed in fe- 
males, 351 ; transfer of, to fe- 
male birds, 719 
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Male, sedentary, of a hymenopterous 
parasite, 342 
Malefactors, 210 

Males, presence of rudimentary fe- 
male organs in, 250 
and females, comparative num- 
bers of, 329, 332 ; comparative 
mortality of, while young, 332 
Malherbe, on the woodpeckers, 
698 

Mallotus Teronii^ 608 
villosics, 608 

Maithus, T. , on tlie rate of increase 
of population, 66, 67, 69 
Maluridse, nidilicaiion of the, 692. 
Malurus^ young of, 741 
Mamma?, 320 ; rudimentary, in 
male mammals, 15, 34, 249, 250, 
251 ; supernumerary, in women, 
54 ; of male human subject, 557 
Mammalia, Prof. Owen’s classifica- 
tion of, 228 ; genealogy of the, 244 
Mammals, recent and tertiary, com- 
parison of cranial capacity of, 
82 ; nipples of, 250 ; pursuit of 
female, by the males, 341 ; 
^secondary sexual characters of, 
763 ; weapons of, 764 ; relative 
size of the sexes of, 787 ; paral- 
lelism of, with birds in secondary 
sexual characters, 826 ; voices 
of, used especially during the 
breeding season, 863 
Man, variability of, 38 ; errone- 
ously regarded as more domesti- 
cated than other animals, 41 ; 
migrations of, 71 ; wide distri- 
bution of, 72 ; causes of the 
nakedness of, 85 ; supposed 
physical inferiority of, 97 ; a 
member of the Catarrhine group, 
239 ; early progenitors of, 248 ; 
transition from ape indefinite, 
279 ; numerical proportions of 
the sexes in, 331 ; difference be- 
tween the sexes, 344 ; proportion 
of sexes amongst the illegitimate, 
377 ; dilferent complexion of 
male and female negroes, 847 ; 
secondary sexual characters of, 
846 ; primeval condition of, 906 
Mandans, correlation of colour and 
texture of hair in the, 306 


Mandible, left, enlarged in the 
male of Twphroder^ disUyrtvs. 
425 

Mandibles, use of the, in Ammo- 
phila^ 423 ; large, of Corydalis 
comutuSf 423 ; large, of male 
Lucanus elaphus^ 423* 

Mandrill, number of caudal vertebrae 
in the, 87 ; colours of the male, 
822, 825, 840 

Mantegazza, Prof,, on laist molar 
teeth of man, 29 ; bright colours 
in male animals, 346 ; on the 
ornaments of 8avag^38, 873, et 
seq. ; on the beardlossness of the 
New Zealanders, 885 ; on the 
exaggeration of natuiul characters 
by man, 887 

Mantell, W., on the engrossment of 
pretty girls by the New Zealand 
chiefs, 908 

Mantis^ pugnacity of species of, 443 

Maories, mortality of, 286 ; infan- 
ticide and proportion of sexes, 
394 ; distaste for hairiness 
amongst men, 885 

Marcus Aurelius, on the origin of 
the moral sense, 149 ; on the in- 
fluence of habitual thoughts, 188 

Mareca penclope^ 632 

Marks, retained throughout groups 
of birds, 651 

Marriage, restraints upon, among 
savages, 66 ; influence of, upon 
morals, 182 ; influence of, on 
mortality, 214 ; development of, 
899 

Marriages, early, 212 et seq, ; coni- 
munal, 896, 898 

Marshall, Dr. W. , protuberances on 
birds’ heads, 363, 586 j on the 
moulting of birds, 698 ; advan- 
tage to older birds of paradise, 
740 

, Col., interbreeding amongst 

Todas, 293 ; infanticide and pro- 
jjortion of sexes with Todas, 393 ; 
choice of husband amongst Todas, 
905 

, Mr., on the brain of a Bush- 

woman, 259 

Maisupials, 243 ; development of 
the nictitating membrane in, 
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24 ; ulema of, 56 ; possession 
of nipples by, 261 ; tlioir orimn 
from Monotromata, 265 ; abdo- 
minal sacs of, 320 ; i ebifiv size 
of the sexes of, 787 ; collars of, 
814 . 

Marsupium, mdimentary m male 
Marsupials, 249 

Martin, W. C. L., on alarm mani- 
fested by ail oraug at the sight cf | 
a turtle, 110 ; on the bai** in | 
Eylobaies^ 234 ; on a female ' 
American doei, 786 ; on the 
Voice of ^Ilylobatca agilu. 806 ; 
on Semnopithecus nemoeus, 843 
on the beards of tin. inhabi- 
tants of St. Kilda, 852 
Martina deserting their young, 
165 

, C. , on death cauaud by iuOam- 

mation of the vermiform append- 
age, 30 

Mastoid processes in man and apes, 

79 

Maudsley, Dr., on the influence of 
the sense of smell in man, 26 ; 
on idiots smelling their food, 
^4; 'Vd Laura Bridgman, 134; 
on the development of the vocal 
organs, 136 ; moral sense failing 
in incipient madness, 190 ; 
change of mental faculties at 
puberty in man, 860 
Mayers, W. F., on the domestication 
of the goldfish in China, 625 
Mayhew, E., on the alfection be- 
tween individuals of difl'erent j 
sexes in the dog, 798 I 

Maynard, 0. J . , on the sexes of Ckry- j 
mnyspicta^ 537 

Meckel,* on coiTelated variation of 
the mimcles of the arm and leg, 

65 

Medicines, eflFect produced by, the 
same in man and in monkeys, 9 
Medusce, blight colours of some, 
401 

Megalitbic structures, prevalence 
of, 277 

Megapicus validus^ sexual difforem^e 
of colour in, 698 

Megasama^ large size of males of, 

428 


Meigs, Dr. A., on vailation in the 
ikulls of the nj^*^^'es of America, 
39 

Mei?/ecke, on the numerical propor- 
tion of the sexes in butterflies, 
386 

Me? , ians, decrease of, .V88 
Meldoiaj M\, coloni’s and maiTiago 
fiight of » W/Av PiervS, 489 
Meliphagidic, Australian, nidifica- 
tion of, 692 

j\Mi% secondary sexual characters 
of, 412 

MeloSy (iiffereiico of colour in the 
sexes of a species ol, 462 
Memnon, young, 261 
Memory, manifeptations of, in ani- 
mals, 112 

Mental chaTactors, difference of, in 
diflbrent races of men, 260 

faculties, diversity of, in the 

same race of men, 40; inherit- 
ance of, 41 ; variation of, in 
the same, species, 40, 100 ; simil- 
arity of the, in different races of 
man, 276 ; of birds, 625 

powers, difference of, in 4he 

two sexes in man, 857 
Menura Alberti^ 619 ; song of, 
567 

superha y 619 ; long tails of 

both sexes of, 689 
MergaThseTf trachea of the male, 
572 

serraior^ male plumage of, 

599 

Mergus cueallatuSy speculum of, 
365 

'>uergaymT^ young of, 713 

Metalluraj splendid tail-feathers of, 
675 

IPethoca ichTievmonides^ large male 
of, 429 

Meves, M., on the drumming of the 
snipe, 576 

Mexicans, <"ivilisatioii of the, not 
foreign, 223 

Meyer, on a convoluted body at the 
extremity of the tail in a ''Maca(,us 
and a cat, 33 

, Dr. A., on the copulation of 

Phryganidte of distinct species, 

423 
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Meyer, Prof. L., on dovelojmiont of 
helix of ear, 21 el seq . ; nion’s 
eai-s more variable than women’s, 
34,5 ; antonnjTi serving as ears, 431 
Migrations of man, effects of, 71 
Migratory instinct of birds, 160; 
vanquishing tlie matenial, 165, 
173 

Mill, J. S., on the origin of the 
moral sense, 149; on the 
“greatest happiness principle,” 
183 ; on the difference of the 
mental powers in the sexes of 
man, 859 
Millipedes, 421 

Milne-Edwards, H., on the use of 
enlarged chelpe of tlie male Oelasi- 
muSy 412 

Milvago Uuc^ti'uSy sexes and young 
of, 731 
Mimicry, 495 
Mimus polyglottuSy 627 
Mind, difference of, in man and the 
highest animals, 193 ; similarity 
of the, in different races, 276 
Minnow, proportion of the sexes in 
the, 385 

Mirror, behaviour of monkeys be- 
fore, 949 

Mirrors, larks attracted by, 630 
Mitchell, Dr., interbreeding in the 
Hebrides, 298 

Mitford, selection of children in 
Sparta, 43 

Mivart, St. George, on the reduction 
of organs, 17 ; on the ears of the 
lemuroidea, 22 ; on variability 
of the muscles in lemuroidea, 
61, 71 ; on the caudal vertebrae 
of monkeys, 87 ; on the classifi- 
cation of the primates, 237 ; 
on the orang and on man, 237 ; 
on differences in the lemuroidea, 
239 ; on the crest of the male 
newt, 533 

Mbbius, Prof., on reasoning powers 
in a pike, 115 

Mocking-thrush, partial inigi’ation 
of, 627 ; young of the, 742 
Modifications, unserviceable, 93 
Moggridge, j. T., on habits of 
spiders, 104 ; on habits of ants, 
227 


Moles, numerical proportion of tlie 
sexes in, 381 ; battles of male, 
763 

Mollienesia peteifiensis, sexual differ- 
ence in, 517 

Mollusca, beautiful colours and 
shapes of, 405 ; absence of ijcc- 
ondary sexual characters in the, 
403 

Molluscoida, 246, 403 
Moiiacanthus scopas and M. Permiiiy 
508 

Monboddo, Lord, on music, 872 
Mongolians, perfection of the senses 
ill, 50 

Monkey, protecting his keeper from 
a baboon, 158, 169 ; bonnet-, 
232 ; rhesus-, sexual difference in 
colour of the, 823, 840 ; mous- 
tache-, colours of the, 820 
Monkeys, liability of, to the same 
diseases as man, 9 ; male, recog- 
nition of women by, 11 ; di- 
versitv of the mental faculties in, 
40 ; oreaking hard fruits with 
stones, 75 ; hands of the, 75, 76; 
basal caudal vertebri© of, im- 
bedded ill the body, 88 ; revenge 
taken by, 105 ; maternal affec- 
tion in, 106 ; variability of the 
faculty of attention in, 112; 
American, manifestation of reason 
in, 118 ; using stones and sticks, 
123 ; imitative faculties of, 133 ; 
signal-cries of, 133 ; mutual 
kindnesses of, 154 ; sentinels 
posted by, 163 ; human char- 
acters of, 232 ; American, di- 
rection of the hair on the aims 
of some, 233 ; gradation of 
Bixicies of, 271 ; beards of, 
811 ; ornamental chaikctei's of, 
837 ; analogy of sexual differ- 
ences of, with those of man, 
849 ; different degrees of differ- 
ence in the sexes of, 864 ; ex- 
pression of emotions by, 871 ; 
generally monogamous habits of, 
900 ; polygamous habits of some, 
900; naked surfaces of, 916; 
courtship of, 948 
Monogamy, not primitive, 222 
Monogenists, 272 



MONOirfofltrs, 




M^dLLER. 


1001 


Mononychm pseud<vcoriy atridulatioTi 

of, 467 

Monotremata, 243 ; Hevelc- monfc 
of the nictitating lueini'ruEe iii, 

’ lactiferous glands oi, 250; 
cunnectfng nianirriala with rep- 
lies, 255 

Monstrosities, analogous, in man 
and lower animals, 44 : caiist'd 
by arrest of develojinicnt, 5- ; | 
correlation of, 65 ; trancnnssjoji j 
of, 267 

Montagu, (#., on the habit^ of the 
black and red grouse, 338 ; on tlic 
pugnacity of the ruf!'. 352, 554 ; 
on the singing of birds, 563 : 
on the double moult of the mah; 
pintail, 599 

Monteiro, Mr., on Bu/'mtojt. abyssi- 
nicus, 584 

Montes de Oca, M, , on the pugrnicity 
of male Humming-birds, 551 
MonticoTa cyanetty 695 
Momiments, as traces of extinct 
tribes, 281 

Moose, battles of, 764 ; horns of the, 
an iiicumbrance, 78G 
Moral and instinctive impulses, alli- 
ance of, 170 

faculties, their influeuco on 

natural selection in man, 195 

rules, distinction between the 

higher and lowtu', 187 

sense, so-ctalled, derived from 

the social instincts, 184 ; origin 
of the, 190 

^ tendencies, inheritance of, 

190 

Morality, supposed to be founded 
in selfishness, 183 ; test of, the 
general welfare of the community, 
185 ; gi’adual rise of, 191 ; in- 
fluence of a high standard of, 
203 

Morgan, L. H., on the beaver, 101 ; 
on the reasoning powers of tlie 
•beaver, 114 ; on the forcible 
capture of wives, 222 ; on the 
castoreum of the beaver, 807 ; 
marriage unknowm in primeval 
times, 896 ; on polyandry, 904 
Morley, J., on the appreciation of 
praise and fear of blame, 220 


Morris, F. 0., on hawks feeding an 
orphan nestling, 624 
Moiie, Ur., colours of mollu'sca, 
406 

Morselli, !5,, division of th<' mahii 

hn-f , 5« 

Moi .*.ity. v'om pa rat^'ve, of female 
and male, 303, 376 

on the number of species of 
man, 270 

Mosclikau, Dr. A., on a speaking 
stalling, ■’30 

Mohchuc. mnsrliiferibSy odoriferous 
org<ans *.4’, 808 

Motdcillac, Indian, young of, 716 
Moth, odoril'erous, 472 
Moths, 479 ; absence of mouth in 
some males, 321 ; ajiterous 
female, 321 ; male, prelieusile 
use of the taisi by, 323 ; male, 
attracted byl’ejuales, 388 ; sound 
produced by, 471 ; coloration of, 
482; sexual didorenoea of colour 
in, 484 

Motmoi, inhoritanee of mutilation 
of tail feathers, 90, 921 ; racket- 
shaped feathers in the taif of 
a, 587 

Moult, double, 705 ; double annual 
in birds, 594 
Moulting of birds, 738 
Moults, partial, 596 
Mouse, song of, 865 
Moustache-monkey, colours of the, 
820, 841 

Moustaches, in monkeys, 232 
Mud-turtlo, long claws of the male, 
537 

Mulattocs, persistent fertility of, 
264 ; immunity of, from yellow 
fevcj, 300 

Mule, sterility and strong vitality 
of the, 265 
Mules, rational, 119 
Muller, Ferd., on the Mexicans and 
Pemviaiis, 223 

, Fritz, on astomatous males of 

Temais, 321 ; on the disappear- 
ance of spots and stripes in adult 
mammals, 835 ; on the propor- 
tions of the sexes in some Crus- 
tacea, 392 ; on secondary sexual 
characters in various Crustaceans, 
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408 et seq. ; musical contest be- 
tween male Cicadoc, 434 ; mode of 
holding wings in Castina, 482 ; 
on birds shewing a preference for 
certain colours, 486 ; on the 
sexual maturity of young amphi- 
pod Crustacea, 739 
Miiller, Hermann, emergence of bees, 
from pupa, 330 ; pollen-gather- 
ing of bees, 352 ; proportion of 
sexes in bees, 391 ; courting of 
Eristalis, 431 ; colour and sexual 
selection with bees, 449 
, J., on the nictitating mem- 
brane and semilunar fold, 24 
, Max, on the origin of lan- 
guage, 132 ; language implies 
power of general conception, 135 ; 
struggle for life among the words, 
&c., of languages,’ 138 

, S., on the banteng, 819 ; on 

the colours of Idemnopitkecus 
clirysomelcLS^ 820 

Muntjac-deer, weapons of the, 784 
Murie, J., on the reduction of oigans, 
17 ; on the ears of the Lemu- 
foidea, 22 ; on variability of 
the muscles in the Lemuroidea, 
61, 71 ; basal caudal vertebrae of 
Macacv.s hrunmus imbedded in 
the body, 88 j on the manner of 
sitting in short-tailed apes, 89 ; 
on ditferences in the Lemuroidea, 
239 ; on the throat- pouch of 
the male bustard, 670 ; on the 
mane of Otaria jubata^ 795; on 
the sub-orbital pits of Ruminants, 
808 ; on the colours of the sexes 
in Ota/na nigresceTis^ 816 
Murray, A., on the Pediculi of 
different races of men, 263 

, T. * A. , on the fertility of 

Australian women with white 
men, 264 
Mus coningaj 123 

minutus, sexual difference in 

the colour of, 816 
Muscci vomiioria, 81 
Muscicapa grisola, 693 

Iwtiwsa^ 693 

rutidlla^ breeding in iimna- 

ture plumage, 739 
Muscle, ischio- pubic, 61 


Muscles, rudimentary, occuiTence 
of, in man, 17 j variability of 
the, 39 ; effects of nse and dis- 
use upon, 47 ; animal-like 
abnormalities of, in man, 61 ; 
correlated variation of. in the arm 
and leg, 65 ; variability of, in 
the hands and feet, 71 ; of*the 
jaws, influence of, on the phy- 
siognamy of the Apes, 80 ; 
habitual spasms of, causing modi- 
cations of the facial hones, 83, of 
the early progenitors of man, 248 ; 
greater variability oMhe, in men 
than in women, 344 

Musculus sternalis, Prof. Turner on 
the, 18 

Music, 276 ; of birds, 562 ; dis- 
cordant, love of savages for, 580 ; 
reason of power of perception of 
notes in animals, 865 ; power 
of distinguishing notes, 866 ; 
its connection with primeval 
speech, 871 ; different appre- 
ciation 0 ^ by different peoples, 
868 ; origin of, 867, 872 ; effects 
of, 870 

Musical cadtuiccs, perception of, by 
animals, 866 ; powers of man, 
861 etseq. 

Musk-deer, canine teeth of male, 
766, 784 ; male, odoriferous organs 
of the, 808 ; winter change of 
the, 828 

Musk-duck, Australian, 549 ; huge 
size of male, 554 ; of Guiana, 
pugnacity of the male, 554 

Musk-ox, horns of, 771 

Musk -rat, protective resemblance 
of the, to a clod of earth, 827 

Mmophagoe, colours and nidifica- 
tion of the, 694 ; both sexes of, 
equally brilliant, 701 ' 

Mussels opened by monkeys, 76 

Mustela, winter change of two 
sjiecies of, 828 

Musters, Capt. , on lihea Darwini% 
731 ; marriages amongst Pata- 
gonians, 912 

Mutilations, healing of, 10 ; ia- 
heritance of, 90 

Mutilla tUTopma, stridulation of, 
450 
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Mutillidse, absence of ocelli in 
female, 422 

Mycetes caraya^ polygamous, 335 ; 
vocal organs of, SGfi ; beo' i of, 
811 ; sexual ditferences of colour 
819 i^vome of, 864 

senimlus^ sexual differences of I 

(t)lour in, 820 
Myriapoda, 421 

N 

Nfigeli, on the iiiduoncc of natural 
selection •on plants, fll ; on the 
gradation of species of plants, 271 
Nails, coloured yellow or I'urple in 
part of Africa, 874 
Naiwhal, tnsks of the, 766, 7/4 
Nasal cavities, large size of, in 
American aborigines, .60 
Nascent organs, 16 
Nathuaius, H. von, on the immoved 
breeds of pig^, 274 ; male domes- 
ticated animals more variable 
than females, 344 ; horns of cas- 
trated sheep, 773 ; on the breed- 
ing of domestic animals, 909 
Natural selection, its otfects on th('- 
early progenitors of man, 71 ; 
influence of, on man, 90, 94 ; 
limitation of the principle, 92 ; 
influeuce of, on social animals, 

94 ; Mr Wallace on the limitation 
of, by the influence of the mental 
faculties in man, 195 ; influence 
of, in the process of the United 
States, 218; m relation to sox, 

‘ 399 

Natural and sexual selection con- 
trasted, 349 

Naulette, jaw from, largo size of 
the canines in, 60 
NeandertW skull, capacity of the, 
82 

Neck, proportion of, in soldiers and 
sailors, 48 

NecrophoruSy stridulation, of, 462 
466 

Nectaariniay young of, 714 
Nectarinimy moulting of the, 597 ; 

nidification of, 692 
Negro, resemblance of a, to Euro- 
i>eans in mental characters, 276 


Negru-women, tlicir kindness to 
Mungo Park, IP"* 

Negroes, Caucasian features in, 
259 ; ohaiacter of, 260 ; lice of, 
263 ; fertility oi, when crossed 
with other rac^s 265 ; blacl oeas 
*‘ >4, 268 ; variability of, 269, 
270 ; imnunity of, from yellow 
fever. 3o0; difference of, from 
Americans, 305 ; disfigurements 
I of the, 825 ; colour of nc vV-born 
children of, 848 ; comparative 
heardlessness of, 852 ; readily 
become musicians, 868 ; apprecia- 
tion of beauty of their women 
by, 879, 880, 882 ; idea of beauty 
among, 886 ; compression of the 
nose by some, 888 
Nemeriians, colours of, 407 
Neolithic period, 223 
Neomorphay sexual difference of the 
beak in, 551 

Nephilay size of male, 420 
Nests, made by fishes, 528 ; de- 
coration of, by Humming-birds, 
630 

Neumeister, on a change of colc^ir 
in pigeons after several moult- 
ings, 367 

Neuration, difference of, in the two 
sexes of some butterflies and hy- 
menoptera, 426 
Neuroptera, 391, 444 
NcurothemiSy dimorphism in, 446 
Now Zealand, expectation hy the 
natives of, of their extinction, 
297 ; practice of tattooing in, 
878 ; aversion of natives of, to 
hairs on the face, 885 ; pretty 
girls engrossed by the chiefs in, 
908 

Newton, A., on the throat-pouch of 
the male bustard, 570 ; on the 
differences between the females of 
two species of OxynotuSy 717 ; 
on the hnbits of the Phalarope, 
dotterel, and godwit, 729 
Newts, 632 

Nicholson, Dv., on the non-immu- 
nity of dark Europeans from 
yellow fever, 302 
Nictitating membrane, 24, 248 
Nidificationi of fishes, 628 ; rcla- 
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tion of, to colour, 690, 696 ; of 
British birds, 692 
Night-heron, cries of the, 563 
Nightingale, arrival of the male 
before the female, 327 ; object of 
the song of the, 564 
Nightingales, new mates found by, 
622 

Nightjar, selection of a mate by 
the female, 634 ; Australian, 
sexes of, 731 ; coloration of the, 
748 ^ 

Nightjars, noise made by some male, 
with their wings, 574 ; elongated 
feathers in, 586, 613 
Nilghau, sexual differences of colour 
in the, 816 

Nilsson, Prof., on the resemblance 
of stone arrow-heads from various 
places, 277 ; on the development 
of the horns of the reindeer, 361 
Nipples, absence of, in Monotre- 
inata, 250 

Nitsche, Dr., ear of foetal orang, 
23 

Nitzaoh, 0. L., on the down of 
'oirds, 594 

Noctuee, brightly -coloured beneath, 
483 

Noctuidae, coloration of, 480 
Nomadic habits, unfavourable to 
human progress, 204 
Nordmann, A., on Tetrao urogallo- 
idcs, 617 

Norfolk Island, half-breeds on, 295 
Norway, numeiicai proportion of 
male and female births in, 375 
Nose, resemblance of, in man and 
the apes, 236 ; piercing and 
ornaraentatiou of the, 876 ; 
very flat, not admired in negi-oes, 

887 ; flattening of the, 888 
Nott and Gliddon, on the features 

of Rameses II., 261 ; on the 
features of Amunoph III., 261 ; 
on skulls from Brazilian caves, 
261 ; on the immunity of negroes 
and Jiiulatloos from j^ellow fever, 
300 ; on the deformation of the 
skull among American tribes, 

888 

Novara, voyage of the, suicide in 
New Zealand, 179 


Nudibranch Mollusca, bright colours 
of, 403 

Numerals, Roman, 222 
Nunemaya, natives of, bearded, 853 
Nuthatch, of Japan, intelligence of, 
625; Indian, 743 *- 

0 

Obedience, value of, 200 
Observation, powers of, possessed 
by birds, 627 

Occupations, sometinn^s a cause of 
diminished stature, 45 ; effec t 
of, upon the proportions of the 
body, 45 

Ocelli, absence of, in female Mutil- 
lidae, 422 

of birds, formation and vari- 
ability of the, 652 
Ocelot, sexual differences in the 
colouring of the, 815 
Ocyhaps lopkotes, 612 
Odonata, 391 

(hioiustis potatoria^ sexual differ- 
ence of colour in, 484 
Odour, con-elation of, with colour 
of skin, 306 ; of moths, 472 ; 
emitted by snakes in the breed- 
ing season, 539 ; of miramals, 
807 

(EcanlKus nivalis, difference of 
colour in the sexes of, 444 

pdlucidus, 444 

Ogle, Dr. W., relation between col- 
our and power of sriioll, 25 
Oidemia, 749 

Oliver, on sounds produced by 
rimelia striata, 469 
Omaloplia Irunnea, stridul^ition of, 
465 

Onitis furdfer, processes of anterior 
femora of tlie male, and on the 
head and thorax of the female, 
456, 457 

Onthophagus, 455 

— — rangifer, sexual differences^ of, 
454 ; variations in the horns of 
the male, 455 

Ophidia, sexual differences of, 538 
Ophidiv/m, 632 

Opossum, wide range of, in America, 
262 



OPTIO. 


TNDEX. 


OWEN. 


1005 


Optic nerve, atrophy of the, caused 
by destruction of the eye, 47 
Orang-Outan, 854 ; Bischofl on the 
agreement of the br.ihi < the, 
with that of man, 8 ; adult ago 
of the^ 1 i ; ears of the, 20 ; 
vermiform appendage of, 30 ; 
fiands of the, 76 j absence ot 
mastoid })ro<.'!fisses in the, 79 , 
platforms built by the, 100; , 
alarmed at the sight a t;o’th‘ j 
110 ; using a stick as a lever, I 
124 ; using nixusiles, 125 : using j 
the leavis of the Pamlah v? as a j 
night covering, 126 ; diivotion 
of the hair on the aiii’S of the, 
233 ; its aberrant characters. 
2ii7 ; supposed evolution of the, 
274 ; voice of the, 804 ; mono- 
gamous habits of the, 900 ; male, 
beard of the, 811 

Oranges, treatment of, by monkeys, 

75 

Orange-tip butterfly, 473, 478, 

479 

Orchestia Danoiniij dimorphism of 
males of, 412 

T'liciiraiinga, lim])s of, 411, 

417 

Ordeal, trial by, 146 
Oreas canna, colours of, 81/ 

DerbianuSj colours of, 817, 829 

Organs, prehensile, 323 ; utilised 
for now purposes, 869 
Organic scale, von Baer’s definition 
of progress in, 253 
^Orioles, nidification of, 691 
OrioluSf species of, breeding in im- 
mature plumage, 739 

melanoce 2 >halus, coloration of 

the sexes in, 702 

Ornaments, prevalence of similar, 
277 ; male birds, 561 ; fond- 
ness of savages for, 873 
Ornamental characters, equal trans- 
mission of, to both sexes, in 
mammals, 827 ; of monkeys, I 
.837 

Orniihoptera creesuSy 386 
OrnithorgnehuSy 241 ; reptilian 
tendency of, 245 ; spur of tlie 
male, 767 

Orocetes erythrogasimy young of, 7 43 


Orrony, Grotto of, 31 
O.'Hodacna atra, d’'‘erence of colour 
in the sexes of, 452 

TuficoUiSy 452 

Orthopteui, 434 ; metan.orphosis 
of, ‘^65; stri Irlatiug a!tpa<.<lus 
35, 442; co]n!;i';, of, 443; 
Turlimei.<'iry -trbijiatiug organs 
m f^raaio, 442 ; stiidiuation of 
ting and Homopteia, discussed, 
443 

Urtggorms gularls, pugnacity of the 
male, 556 

OrycleSy striuulation of, 465 ; sexual 
difreroueoa in tlie stridulant 
organs of. 46/ 

Onfx leucoryo^y use of the horns of, 
777, 783, 790 

(hphranUr rvf}is, sexual di (Terence 
in the colour of, 814 
Ostrich, African, sexes and incuba- 
tion of the, 729 

Ostriches, stripes of young, 708 
Otarla juhata.y maiio of tlio male, 
795 

- nigrescensy dilTerencc in the 
coloration of the sexes of, 81^ 
Otis hengalermsy love-antics of the 
male, 581 

I tarda, throat-pouch of tine 

j male, 570 ; polygamous, 339 

Ouzel, ring-, colours and nidifica- 
tion of the, 694 

, water-, singing in the au- 
tumn, 566 ; colours and nidiliea- 
tioii of the, 694 
Ovihos moschatm, bonis of, 771 
Ovipositor of insects, 320 
Olds cycloceroSy m.ek' of lighting of, 

775, 783 

Ovule of man, 1 2 

Owen, Prof., on the Corpoia Wolf- 
liana, 13 ; on the gi*eat toe in 
man, 13; on the nictitating 
membrane and somilunar fold, 
24 ; on the dcveLumient of the 
posterior molars in diffeient 
races of man, 28 ; on the lengtli 
of the cop,cum in the Koala, 29 ; 
on the coccygeal vertebrag 33 ; 
on nidiinentaiy structures be- 
longing to the IV. J) reductive .sys- 
tem, 34 ; on abnormal condi- 
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tioiis of the human uterus, 57 ; 
on the number of digits in the 
Ichthyoptery^a, 55 ; on tlie 
canine teeth in man, 59 ; on the 
walking of the chimpanzee and 
orang, 75 ; on the mastoid pro- 
cesses in the higlicr apes, 79 ; 
on the hairiness of elepliants in 
elevated districts, 85 ; on the 
caudal vertebrae of monkeys, 
87 ; classification of mammalia, 
228 ; on the hair in monkeys, 
232 ; on the piscine affinities of 
the Ichthyosaiirians, 245 ; on 
polygamy and monogamy among 
the antelopes, 335 ; on the horns 
of Antilocapra americana, 362 ; 
on the musky odour of crocodiles 
during the breeding season, 538 ; 
on the scent-glands of snakes, 
539 ; on the Dugong, Cachalot, and 
OrnithorkyncMis, 766, 767 ; on 
the antlers of the n'd deer, 779 ; 
on the dentition of the Garnelidm, 
784 ; on the horns of the Irish 
elk, 786 ; on the voice of the 
^raffe, porcupine, and stag, 
802 ; on the laryngeal sac of the 
gorilla and orang, 804 ; on tlui 
odoriferous glands of mammals, 
807, 808 ; on the cifects of 
emasculation on the vocal organs 
of men, 861 ; on the voice of 
Hylobates agilifi, 864 ; on Ame- 
rican monogamous monkeys, 
900 

Owls, white, new mates found by, 
622 

Oxynotus, difference of the females 
of two species of, 717 

P.. 

Pachydermata, 336 
Fachytylus migratorius, 435 
Paget, on the abnormal develop- 
ment of hairs in man, 26 ; on 
the thickness of the skin on the 
soles of the feet of infants, 49 
Pagurua, carrying the female, 412 
Painting, pleasure of savages in, 
276 

FaloBmoTit chelce of a species of, 411 


Falcpomis, sexual differences of co- 
lour in, 753 

javanieiiSf colour of beak of, 

703 

rosa, young of, 713 

Palatntdea cornuta^ spurs on the 
wings, 558, 559 • 

Paleolithic period, 223 
Palestine, habits of the chaffinch in, 
383 

Pallas, on the perfection of the 
senses in the Mongolians, 50 ; 
on the want of connexion be- 
tween cliniato and the colour of 
the skin, 298 ; on the poly- 
gamous hal)it8 of Antilope Saiga, 
335 ; on the lighter colour of 
horses and cattle in winter in 
Siberia, 354 ; on the tusks of 
the musk-deer, 784, 785 ; on 
the odoriferous glands of mam- 
mals, 807 ; on the odoriferous 
glands of the musk-deer, 809 ; 
on winter 'dianges of colour in 
mammals, 828 ; on the ideal of 
femal(‘. beauty in North China, 
880 

Fahnaris accessorius, muscle varia- 
tions of the, 40 
Pampas, horses of the, 280 
Pangenesis, hypothesis of, 352, 
356 

Fannwulm carnosus, 17 
Pansch, on the brain of a foetal 
Cehus apella, 317 

Papilio, proportion of the sexes in 
North American species of, 386 
sexual difforcmces of colouring in 
species of, 474 ; coloration of the 
wings in species of, 478 • 

Papilio ascanius, 474 
ASesos^ns and Vhildren\e, varia- 
bility of, 490 

Turnus, 886 

Papilionidse, variability in the, 490 
Papuans, line of separation between 
the, and the Malays, 262 ; beards 
of the, 852; teeth of, 875 , 
and Malays, contrast in char- 
acters of, 260 

Paradise, Birds of, 618, 705 ; sup- 
posed by Lesson to be polygam- 
ous, 338 ; rattling of their quills 
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by, 573 ; racket-shaped feathers 
in, 587 ; sexual differenoes in 
colour of, 589 ; dccoin nosed 
feathers in, 587, 6M ; Jiispiay of 
phimage by the male, 603; 
jcxual diiferences in colour of, 
^49 j 

Paradiseu, apoda, barbless featliei-s ! 
in the tail of, 587 ; plumage of, I 
589 ; and P. pajmana, 587, 588 ; | 
divergence of the feraaies of^, VI 7 ; 
iricrease of beauty witli age, 740 

papyxma, plumage of, 71 7 

Paraguay, Indians of, eradication 
of eyebrows and eyelashes by, 
884 

Parallelism of developmont of spe- 
cies and languages, 138 
Parasites, on man and animals, 1 0 ; 
as evidence of specihe identity 
or distinctness, 263 ; immunity 
from, correlated with colour, 299 
Parental feeling in earwigs, star- 
fishes, and spiders, 1 62 ; affec- 
tion, partly a result of natural 
selection, 161 

Parents, age of, influence upon sex 
of off,pring, 378 

Parinse, sexual difference of colour 
in, 698 

Park, Mungo, negro-women teach- 
ing their children to love the 
truth, 181 ; his treatment by 
the negro-women, 180, 857 ; on 
negro opinions of the appearance 
of white men, 882 
Parker, Mr., no bird or reptile in 
Kne of mammalian descent, 244 
PaiTakeet, young of, 703, 735 ; 
Australian, variation in the colour 
of the thighs of a male, 646 
Parrot, jacket-shaped feathers in 
the tail of a, 586 ; instance of 
henovolenco in a, 627 
Parrots, change of colour in, 91 ; 
imitative faculties of, 1 10 ; living 
in triplets, 624 ; affection of, 
627 ; colours and nidification of 
the* 694, 697, 698 ; immature 
plumage of the, 712 ; colours of, 
746 ; sexual differences of colour 
in, 753 ; musical powers of, 
869 


Parthenogenesis in the lonthre- 
dinao, 390 ; in (Jynipida'-, 390 ; 
ii' CrustacBa, 392 

PauJdgr, monogai ions, 338; pro- 
portion of the sexes in th-', 38‘i ; 
Ind: tn, 556; female, 719 

‘ dll! i-es/' 580^ 61/ 

Paj-tiidges, living in tni)]f'ts, 623 ; 
spi-iiig coveys of njale, 624 ; 
mstinguishirg persons, 09 
Parus cctTuUusl 698 
Passer, sexes and young of, 737 

brarhyJactylus, 737 

dormsticus^ 693, 737 

- monianus, 693, 737 
Patagonians, self-sacrifice by, 170; 
marriages of, 912 

Pattei-son, Mr., on the Agrionida?,, 
446 

Patteson, Bishoji, decrease of Me- 
lanesians, 288 
Paulistas of Brazil, 269 
Pavo cristafMS, 361, 656 

mutiints, 364, 656 ; possession 

of spurs by the female, 557, 685 

nigripennis, 639 

Payaguas Indians, thin logs ftid 
thick arma of the, 48 
Payaii, Mr., on the proportion of 
the sexes in sheep, 381 
Peacock, polygamous, 338 ; sexual 
characters of, 364 ; pugnacity 
of the, 557 ; Javan, possessing 
spui-s, 557 ; rattling of the quills 
by, 573 ; elongated tail-coverts of 
the, 585, 613 ; love of display of 
the, 600, 658 ; oe<‘llatcd spots of 
the, 656 ; hiconvenienee of long 
tail of the, to liie female, 676, 
687, 688 ; continued increase of 
beauty of the, 740 
- - -butterfly, 478 
Peafowl, profenmee of females for a 
particular male, 638 ; first ad- 
vances made by the female, 640 
Pedimli (ff domestic animals and 
man, 263 

Pedigree of man, 255 
PedioTwmus torguatus^ sexes of, 
726 

Peel, J., on horned sheep, 771 
Peewit, wing-tubercles of the male, 
558 
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Pelagic animals, transparency of, 
402 

Peleccmus erythrorhyncJius, horny 
crest on the beak of the male, 
dining the breeding season, 591 

onocrotaluSj spring plumage of, 

599 

Pelel^, an African ornament, 877 
Pelican, blind, fed by his com- 
panions, 156 ; young, guided by 
old birds, 156 ; pugnacity of the 
male, 554 

Pelicans, fishing in concert, 154 
Pelohius Hermanni, stridulation of, 
464, 466 

Pelvis, alteration of, to suit, tlic 
erect attitude of man, 79 ; ditl'er - 
cncos of the, in the sfsxes of man, 
847 

Penelo}}e nujra, sound produced by 
the male, 577 

Pennant, on the battles of seals, 
764; on tbe bladder- nose seal, 807 
Pentht^ antennal cusliions of the 
male, 425 

Perch, briglitness of male, during 
Ijreeding season, 520 
Peregrine falcon, new mate found 
by, 621 

Period of variability, relation of, to 
sexual selection, 370 
Periodicity, vital, Dr Laycock on, 
10 

Periods, lunar, followed by func- 
tions in man and animals, 10, 
254 

of life, itihcritanco at. coitg- 

sponding, 353, 358 
Perisore'iis caiiadeiisiSi young of, 
735 

Peritrichia, dilference oi colour in 
the sexes of a species of, 452 
Periwinkle, 404 
Pends crMata, 646 
Perrier, M., on sexual selection, 
323 ; on bees, 450 

Perseverance, a characteristic of 
man, 859 

Persians, said to be im])roycd by 
inteiTuixture with (A^orgians and 
Circassians, 894 

Personnat,M.,ou Bomhyx Vamamai. 

387 


Peruvians, civilisation of the, not 
foreign, 223 
Petrels, colouin of, 753 
Petrodnda cyanca^ of, 743 

Pelrocossyphios, 704 
Petronia, 737 

Pfeiffer, Ida, on Javan* ideas of 
beauty, 883 t 

Phacochosrus cethiopiciis, tusks and 
pads of, 793 

Phalanger, Vulpine, black varieties 
of the, 823 

Phalaropus fuUcarius 728 
• hyperhoreiLs, 728 t 
Phanmus, 457 

carnifex, variation of the 

horns of the male, 455 

sexual differences of, 45 1 

lancifer^ 453 

Phascolarctus cAncreus, taste for 
I'um and tobacco, 9 
/ym.sy(??i'?ira'yiriV7im?7ia,stridulation ' 
of,' 437, 438 

Phasianus SoBinmerringiiy 679 

versicoU"% 603 

WallicJiii, 609, 720 

Pheasant, polygamous, 338 ; and 
black grouse, hybrids of, 631 ; 
production of hybrids with the 
common fowl, 641 ; immature 
plumage of the, 712 

, Amherst, display of, 608 

, Argus, 585, 705 ; display of 

plumage by the male, 605 ; occl- 
lated spots of the, 654, 661 ; 
gradation of characters in the, 
662, 663 

, Blood-, 557 

, Cheer. 609, 720 

, Eared, 364, 609, 720 ; length 

of the tail in the, 688.; sexes 
alike in the, 702 

, Firc-backod, possessing spurs, 

557 

, Golden, display of plumage 

by the male, 603 ; ago of mature, 
plumage in the, 738 ; sex of 
young, ascertained by pulling gut 
head -feathers, 738 

, Kalij, dnimming of the*male, 

574, 714 

, Reeve’s, length of the tail in, 

689 
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Pheasant, Silver, triumphant raai«, 
deposed on account of spoih d plu- 
mage, 639 ; sexual ^oloiat’ m of 
the, 751 

— , Snemmei ring’s, 673, 669 

— Trafopau, 534 ; display of 

Dlumage by the male, GOo ; j 
marking of the sexes of the, ' 
653 I 

Pheasants, period of ae<|uisition f j 
male characters in the family o\ 
the, 364 ; proportion of sexes io 
chicks of, 382 ; length of the 
tail in, 6^8, 687, 688 
Philters, worn by women 880 
Phoca gro&nlaTidicaj sexual differ- 
ence in the coloration of, 813 
Pli/Biiicura ruticilla^ 622 
Phosphorescence of insects, 426 
Phryganidaj, (iopulation of distinct 
species of, 423 
Phrynisms nigricaii.% 534 
Physical inferiority, supposed, of 
man, 96 

Pickering, on the number of species 
of man, 270 

Picton, T. A., on the cool of man, 
937 

Piem auratus^ 554 
■ maj'ir, 612 
PifiriSf 478, 489 

Pigeon, female, deserting, a weak- 
ened mate, 830 ; carrier, late 
development of the wattle in, 
367 ; pouter, late development of 
the crop in, 367 ; domestic., 

• breeds and sub-breeds of, 701 
Pigeons, nestling, fed by the secre- 
tion of the crop of botli i^anuds, 
252 ; changes of plumage in, 
354 ; ‘transmission of sexual pecu- 
liarities in, 356 ; Pelgiari, with 
black-strcaked males, 357, 367, 
679 ; changing colour after 
several mouitings, 367 ; nume- 
rical proportion of the sexes in, 
382 ; cooing of, 572 ; varia- 
tions in plumage of, 589 ; dis- 
nlay of plumage by male, 612; 
local memory of, 626 ; anti- 
pathy of female, to certain males, 
637 ; pairing of, 638 ; profli- 
gate male and female, 638 

3 


wing-bai*s and I -feathers of, 
652 ; supposititious breed of, 
677 ; pouter and carrier, p('eali- 
ancies r)f, predominant in males, 
680 ; nidification of, 691 ; 

0 , 099 ; immatcr#' plumage 
of 7 1 2 

Pigs, origin of mo improved breeds 
of, z74 ; mmiciieal proportion 
of the sexes in, 381 ; si, pcs of 
young, 708, 833 ; tusks of mi- 
ocene, 794 ; lexual preference 
shewn liy, SOI 

Pike, Amei’iean, IwiJliant colours of 
the male, during the bleeding 
season, 521 

, reasoning powers of, 115 ; 

male, devoured by females, 384 
Pike, L. O., on the psychical ele- 
ments of religion, 146 
Pimeila striata, sounds produced by 
the female, 469 
Pinel, hairiness in idiots, 54 
Pintail, drake, plumage of, 599 ; 
pairing with a wild duck, 633 

' Duck, pairing with a widgeon, 

632 • 

Pipe-fish, filamentous, 527 ; mar- 
supial receptacles of the male, 
530 

Pipits, moulting of the, 597 
Pipra, modified secondary wing- 
feathers of male, 578 

•Idiciosa, 578, 57U 

Pirates stridulus, stridulation of, 
432 

Pitcairn island, half-breeds on, 295 
Pithecia leucocephaln,, sexual differ- 
ence J of coioLir in, 820 

Satanas, beai d of, 811, 812 ; 

resemblance of, to a negro, 922 
Pits, suboibital, of Ruminants, 808 
Pittidse, nidili cation of, 691 
Placentata, 243 
Plagiosto’uous llshcs, 507 
Plain-wandcicr, Australian, 726 
Planarion, blight colours of some, 
401 

Plantain-eatei's, eoloui’s and nidih- 
cation of the, 694 ; both sexes 
of, equally brilliant, 701 
Plants, cultivated, more fertile than 
wild, 67 ; Nageli, on natural 

T 
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selection in, 91 ; male flowers 
of, mature before the female, 
327 ; phenomena of fertilisation 
in, 343 

riatalta^ 672 ; change of plumage 
in, 703 

PlatybU'rnvfi, 444 
Platycercus young of, 735 
Platyphyllum concamirn, 435, 439 
Platyrrhine monkeys, 236 
Platyama myoidts^ 17 
Plef'ostumuSy head-tentacles of the 
males of a species of, 619 

harhatm^ peculiar beard of the 

male, 518 

Plectropierus gambensis, spurred 
wings of, 658 
Ploceus^ 566, 674, 618 
Plovers, wing-spurs of, 558 ; double 
moult in, 594, 597 
Plumage, changes of, inheritance 
of, by fowls, 353 ; tendency to 
analogous variation in, 587 ; 
display of, by male birds, 600, 
611 ; changes of, in relation to 
season, 704; immature, of birds, 
C08, 709 ; colour of, in relation 
to protection, 745 
Plumes on the head in birds, differ- 
ence of, in the sexes, 687 
Pneumora^ stnicture of, 440 
Podica^ sexual difference in the 
colour of the irides, 649 
Poeppig, on the contact of civilized 
and savage races, 283 
Poison, avoidance of, by animals, 121 
Poisonous limits and herbs avoided 
v animals 101 

Poisons, immunity from, correlated 
with colour, 300 

Polish fowls, origin of the crest in, 
856 

Pollen and van Dam, on the colours 
of Lemur macaco ^ 819 
Polyandry, 904 ; in certain Cy- 
jninidae, 385 ; among the Ela- 
tcridje, 390 

Polydfictylism in man, 55 
Polygamy, influence of, upon sexual 
selection, 334 ; superinduced by 
domestication, 339 ; supposed 
increase of female births by, 
378 ; in the stickleback, 509 


Polygenists, 272 

Polynesia, prevalence of infanticide 
in, 902 

Polynesians, wide geographical 
range of, 43 ; difference of sta- 
ture among the, 46 ; grosses of, 
269 ; variability of, 269 ; lie- 
terogeneity of the, 298 ; afer- 
sion of, to hairs on the face, 885 
Polyplectron, number of s])urs in, 
557 ; dis])lay of plumage by the 
male, 605 ; gradation of charac- 
ters in, 657 ; female of, 718 

chinquis, 604, 658* 

HardwieJeii, 658 

ma/accense, 659, 660 

Polyplectron NapoUonis^ 658, 660 
Polyzoa, 403 
Poinotis, 529 
Ponioporeia aJjdniSy 409 
Porcupine, mute, except in the 
rutting season, 802 
Pores, excretory, numerical rela- 
tion, of, to the hairs in sheep, 
306 

Porpitev, bright colours of some, 
401 

Portax picta, dorsal crest and 
throat - tuft of, 810 ; sexual 
differences of colour in, 816, 
818, 829 

Portvmis pvher^ pugnacity of, 414 
Potamochmrm penicillatus^ tusks 
and facial knobs of the, 794 
Pouchet, G., the relation of instinct 
to intelligence, 101 ; on the in- 
stincts of ants, 227 ; on thp 
eaves of Ahon-Simhel, 261 ; on 
the iramuiiity of negroes from 
yellow fever, 300 ; change of 
colour in fishes, 527 
Pouter pigeon, late development of 
the large crop in, 367 
Powell, Dr., on stridulation, 433 
Power, Dr., on the different colours 
of the sexes in a species of Squilla. 
416 

Powys, Mr., on the habits of the 
chaffinch in Corfu, 383 
Pre-eminence of man, 72 
Preference for males by female 
birds, 631, 641 ; shewn by mam- 
mals, in pairing, 796 
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Prehensile organs, 328 
Freshjtis entdlvs, fighting of ihe 
male, 856 

Preyer, Dr., on fun* ti n o. shell 
of ear, 20 ; on supernamerary 
mammie iii woincii, 54 
I'ri chard, on the difference of 
• stature among the Polynesians, 
46 ; on the (ronncctioii hetween 
the breadth of tlie ^:kiJl in ioe ■ 
Mongolians and the perfection v f i 
their senses, 50 ; on the r-apacity 
of British shin Is of diffei'ent ages. 

•S2 ; orP the flut-tenod li.rxds of 
the Colombian savages, 875 ; on 
Siamese notions of beauiy, 881 ; 
on the beardlessnoss of tlie Sir 
mese, 885 ; on the deformation 
of the liead among American 
tribes and the natives cf Arakhan, 
888 

Primary sexual organs, 819 
Primates, 230, 317 ; sexual differ* 
enccs of colour in, 819 
Primogeniture, evils of, 208 
Prionidas, difference of the sexes in 
colour, 452 

Froctoi^chis muliimaculaiuSy 548 

tenuis, sexual difference in the 

colour of, 547 
Profligacy, 211 

Prog(!Tiitors, early, of man, 248 
Progress, not tl^e noimal rule in 
human society, 204 ; elemonts of, 
217 

Prong-horn antelope, lionis of, 362 
Pi’oportions, differeTH;e of, in dis- 
tinct races, 259 

Protective colouring in hiittcrflies, 
477 ; in lizards, 548 ; in })irda, 
722, • 745 ; in mammals, 827 

nature of the dull colouring 

of fenSale Lepidoptera, 492, 493, 
497 

resemblances in fishes, 527 

Protozoa, absence of secondary 
sexual characters in, 400 
Pvuuer-Bey, on the occuiTence of 
th^ supra-condyloid foramen in 
the humenis of man, 32 ; on the 
colour of negro infants, 848 
Prussia, numerical proportion of 
male and female births in, 376 


Psocus, proportions of the sexes in. 

391 * 

Ptarmigan, inonognmous, 388 ; rvara- 
1 er and winter ]»Inmage of the, 
595, 597 ; nuptial assembl afro, m»f, 
6tr ; triple moult of the, 705 ; 
. ectiv-'. coloratjon oi, 723 
Pulbbira-. coli.iirs and n Edification 
of the, 694 

dugnacity of fme-plumag> i male 
birds, 60l> 

Pumas, stripes young, 708 
Pu}>pics learning from cats to clean 
thcii feces, 111 

VycMomtvs hccmorrlious, pugnacity 
of the male, 552 ; d’hplay of under 
tail coverts hy the male, 512 
Fyranga ceslwa, male aiding in in- 
cuhatiou, 590 ; male characters 
in female of, 704 

Pyrodcs, difference of the sexes in 
colour, 452 


Quadvumana, hands of, 75 ; differ- 
ences between man and the, J81 ; 
sexual differences of colour in, 
819; oiiiamcntal clmracters of, 
837 ; analogy of sexual differences 
of, with those of man, 846 ; 
fighting of males for the females, 
855 ; monogamous liabilsof, 900 ; 
beards of the, 919 
Qiiaiii, K., on the variation of the 
muscles in man, 39 
(^uatndages, A. d(j. on Iho occur- 
rence of a mfiinieiitary tail in 
ma i, 32; on variability, 41 ; on 
tlie moral sensi'. as a distinction 
between man and animals, 148 ; 
civilised men stronger than 
savages, 209 ; on the fertility of 
Australian women with wnite 
men, 264 ; on the Paulistaa of 
Brazil, 208 ; on tln^ evolution of 
the breeds of cattle, 274 ; on the 
Jews, 299 ; on the liability of 
negroes to tropical fevers after 
residence in a cold climate, 300 ; 
on the difference between field- 
and house-slaves, 304 ; on the 
influence of climate on colour, 
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304 ; colours of annelids, 408 ; 
on the Ainos, 852 ; on the women 
of San Giuliano, 895 
Quechua, see Quichua 
Qmrqiiedtila acuta, 632 
Quetelet, proportion of sexes in 
man, 376 ; relative size in man 
and woman, 376 

Quichua Indians, 50 ; local varia- 
tion of colour in the, 304 ; no 
grey hair among the, 861 ; hair- 
lessness of the, 853 ; long hair of 
the, 884 

Quiscalus major, 347 ; proportions 
of the sexes of, in Florida and 
Honduras, 383 

R. 

Rabbit, white tail of the, 827 
Rabbits, domestic, elongation of 
tlie skull in, 84 ; modification | 
of the skull in, by the lopping 
of the ear, 84 ; danger-signals of, I 
153 ; numerical proportion of the 
sexes in, 381 

RadtiS, distinctive characters of, 
258, 259 ; or species of man, 260 ; 
crossed, fertility or sterility of, 
264 ; of man, variability of the, 
269 ; of man, resemblance of, 
in mental eharacteis, 276 ; for- 
mation of, 280 ; of man, extinc- 
tion of, 281 ; effects of the cross- 
ing of, 297 ; of man, formation of 
the, 297 ; of man, children of the, 
848 ; beardless, aversion of, to 
hairs on the face, 884 
Raffles, Sir S., on the banteng, 819 
Rafts, use of, 72, 278 
Rage, manifested by animals, 105 
llaia hatis, teeth of, 513 

clavata, female spiued on tlie 

back, 608 j sexual difference in 
the teeth of, 513 

maculata, teeth of, 513 

Rails, spur-winged, 558 
Ram, mode of fighting of the, 775 ; 
African, mane of an, 813 ; fat- 
tailed, 818 

Rameses II., features of, 261 
Ramsay, Mr., on the Australian 
musk-duck, 549 ; on the regenk 


bird, 681 ; on the incubation of 
Menura superha, 687 
i liana esculenta, vocal sacs of, 636 
I Rat, common, general dispersion of, 
a consequence of superior cun- 
ning, 123 ; supplantatiffii of the 
native in New Zealand, by the 
European rat, 297 ; common, 
said to be polygamous, 336 ; 
numerical i)roportion of the sexes 
in, 381 

Rats, enticed by essential oils, 809 
Rationality of birds, 626 
Rattlesnakes, difference oV the sexes 
in the, 538 ; rattles as a call, 
541 

Raven, vocal organs of the, 567 ; 
stealing bright objects, 630 ; pied, 
of the Feroe Islands, 646 
Rays, prehensile organa of male, 
507 

Razor-bill, young of the, 741 
Reade, Winwood, suicide among 
savages in Africa, 179 ; mulat- 
toes not pioliQc, 266 ; effect of 
castration of horned sheep, 773 ; 
on the Guinea sheep, 363 ; on 
the occuirence of a mane in an 
African lam, 813 ; on singing of 
negroes, 871 ; on the negroes’ 
appreciation of the beauty of 
their women, 879 ; on the ad- 
miration of negi’oes for a black 
skin, 882 ; on the idea of beauty 
among negroes, 886 ; on the 
Jollofs, 895 ; on the marriage- 
customs of the negroes, 914 
Reason in animals, 114 
Redstart, American, breeding in 
immature i)lumage, 739 
Redstarts, new mates found by, 622 
Reduvidije, stridulation of, .432 
Reed-bunting, head-feathei-s of the 
male, 611 ; attacked by a bull- 
finch, 628, 629 
Reefs, fishes frequenting, 525 
Reeks, H., retention of lioins by 
breeding deer, 768 ; cow rejected 
by a bull, 801 ; destruetkn of 
piebald rabbits by cats, 828 
Regeneration, partial, of lost parts 
in man, 10 
Regent biixL, 631 
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Rciadeer, horns of tho, 861 ; battles 
of, 764 ; horns of tho female, 
768 ; antlers of, with m merciia 
points, 779 ; wiiitei cliange of 
the, 828 ; soxaal j jeferoncos 
showm by, 801 
Eolationship, terms of, 000 
Relipou, deficiency of among cer 
tain races, 148 ; psychical ele- 
ments of, 145 

Reraome, 174 ; deficiency of, among 
savages, 202 

Kengger, on the diseases of Oebus 
Azarce, 9 ; on tlie diversity of 
the mental faculti(« of monkeys, 
40 ; on the Piiyagnas Indians, 
48 ; on the inferiority of Euro- 
peans to savages in tlieir senses, 
50 ; revenge taken by monkeys, 
105 ; on maternal at l ection in a 
Cebns, 106 ; on the reasoning 
powers of American monkeys, 
118 ; on the use of stones by 
monkeys for cracking bard nuts, 
123 ; on the sounds uttered by 
Gebus Azarce, 129 ; on the signal- 
ories of monkeys, 133; on the 
polygamous habits of Mycctes 
caraya, 335 ; on the voice of 
the howling monkeys, 805 ; on 
the odour of Gervus campedris, 
808 ; on the beards of Mycctes 
caraya and Piihecia iSatm/as, 
811 ; on the colours of Felis 
mitis, 816 ; on the colours of 
Germis paludosus, 819; on sexual 
(litferenees of colour in Mycctes, 
820 ; on the colour of the infant 
Guaranys, 849 ; on the early 
maturity of tho female of Cehus 
Azarce, 849 ; on the ])eards of 
the Guaranys, 853 ; on the emo- 
tional notes employed by mon- 
keys, 871 ; on American poly- 
gamous monkeys, 900 
Representative species, of birds, 714 
Reproduction, unity of phenomena 
’ of, throughout the mammalia, 
W ; period of, in birds, 738 
Reproductive system, rudimentai'y 
structures in the, 33 ; accessory 
parts of, 249 
Reptiles, 537 


Reptiles and birds, alliance of, 265 
Resemblances, small, between man 
and the apes, 282 

RciTievcrp, exercise of reasoning 
faculries by, 118 

Revf ;ige, maiiifesit(*d i v animals, 

Eevei-siov. ; perhaps tho cause 
of some bad dispositions, 211 
JRlutgium, d'lferenco of ' moij in 
the sexes of a species of, 452 
Rkamphasfjs c'^rincef^us, 750 
Rttea .Danmnii, 731 
Rhinoceros, nakedness of, 85 ; 
horns of, 772 ; horns of, used 
defensively, 790 ; nitaekiiig white 
or grey horses, 824 
Rhynchena, sexes and young of, 727 

australis, 727 

bengaltims, 727 

capensis, / 28 

Rhythm, perception of, bv animals, 
867 

Richard, M., on nidimentary mus- 
cles in man, 17 

Richardson, Sir J., on the pairing 
of Tetrao umhellus, 560^ oii 
Tetrao '^•rophasianus, 569 ; on the 
drumming of grouse. 570, 575 ; 
on tho dances of Tetrao phaftian- 
ellus, 580 ; on assemblages of 
grouse, 618 ; on the battles of 
male deer, 764 ; on the reindeer, 
769 ; on the horns of the musk- 
ox, 771 ; on antlers of the rein- 
deer with miinerous points, 779 ; 
on the moose, 786 ; on the Scotch 
deerhound, 788 

Richter, Jean Paul, on imagination, 
118 

Riedel, on ))ronigate female pigeons, 
638 

Riley, Mr., on mimicry in butter- 
flies, 496 ; bird’s disgust at 
taste of certain caterpillars, 
500 

Ring-ouzel, colours and nidification 
of ilie, 694 

Ripa, Father, on tho difficulty of 
distinguishing the races of the 
Chinese, 259 

Rivalry, in singing, between male 
birds, 565 
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River-hog, African, tusks and knobs 
of the, 794 

Rivers, analogy of, to islands, 246 
Roach, brightness of the male during 
breeding-season, 520 
Robbery, of strangers, considered 
honourable, 180 

Robertson, Mr., remarks on the de- 
velopment of the horns in the 
roebuck and red deer, 361 
Robin, pugnacity of the male, 551 ; 
autumn song of the, 566 ; female 
singing of the, 566 ; attacking 
other birds with red in their 
plumage, 629 ; young of the, 
733 

Robinet, on the difference of size of 
the male and female cocoons of 
the silk -moth, 427 
Rodents, uterus in the, 56 ; absence 
of secondary sexual characters in, 
336 ; sexual differences in the 
colours of, 814 

Roe, winter changes of the, 828 
Rohfs, Dr., Caucasian features in 
negi’o, 259 ; fertility of mixed 
racts in Sahara, 265 ; colours 
of birds in Sahara, 747 ; ideas 
of beauty amongst the Bornuans, 
886 

Rolle, F., on the origin of man, 4 ; 
on a change in Cerman families 
settled in Georgia, 304 
Roller, harsh cry of, 568 
Romans, ancient, gladiatorial exhi- 
bitions of the, 1 88 
Rook, voice of the, 573 
Rdsslcr, Dr., on the resemblance of 
the lower surface of biilU rflies to 
the bark of trees, 477 
Rostrum, sexual difference in the 
length of in some weevils, 321 
Royer, Madlle., mammals giving 
suck, 252 

Rudimentaiy organs, 15 ; origin of, 
34 

Rudiments, j^resence of, in lan- 
guages, 138 

Rudolphi, on the want of connexion 
between climate and the colour 
of the skin, 298 

Ruff, supposed to be polygamous, 
389 ; proportion of the sexes in 


the, 382 ; pugnacity of the, 662 ; 
double moult in, 595, 598 ; 
duration of dances of, 617 ; at- 
traction of the, to bright objects, 
629 

Ruminants, male, disapp^iaiance 
of canine teeth in, 80, 856* 

generally polygamous, 385 f 
suborbital pits of, 808 ; sexual 
differences of colour in, 816 
Rujyicola crocm^ display of plumage 
by the male, 601 

Rhppcll, on canine tedh in deer 
and antelopes, 785 ‘ 

Russia, numerical proj)ortion of 
male and female bii-ths in, 332, 
375 

Iiuticilla, 704 

Riitimeyer, Prof., on the physiog- 
nomy of the apes, 80 ; on tusks 
of miocene boar, 794 ; on the 
sexual differences of monkeys, 
854 

Rutlandshire, numerical proportion 
of male and . .male births in, 374 

S 

(Sachs, Prof., on the behaviour of 
the male and female elements in 
fertilisation, 343 
Sacrafices, human, 146 
Sagittal crest, in male apes and 
Australians, 849 

Sahara, fertility of mixed races in, 
265 ; birds of tlic, 695 ; animal 
inhabitants of the, 746 
Sailors, growth of, delayed by con- 
ditions of life, 45 ; long-sighted, 
49 

Sailors and soldiers, difference in 
the projtortions ol‘, 48 
St. John, Mr., on the attachment of 
mated birds, 626 

St. Kilda, boards of the inhabitants 
of, 852 

Sahm criox, and S. v/mhla^ colour- 
ing of the male, during the breed-' 
ing season, 621 
Salmo lycaodoTiy 611 
salary 511 

Salmon, leaping out of fresh water, 
164 ; male, ready to breed before 



SAL > IN. 


INLKX, 


SCHOOLCRAFT. 


1015 


the female, 327 ; proportion of 
the sexes in, 384 ; male, pugnacity 
of the, 510; mali, clnr .cters 
of, during the breeding season, 
^10, 521 ; ■ i.ii.g ■: tae, 527 ; 

r)reedirl^ of iiniuaturo male, 730 
Si^vdn, 0 , inheritance of mutilated I 
feathers, 90, 587, 920 ; on tln^ | 
Humming-birds, 338, ^’92 ; mi , 
the numcrieal proportion '^f i’. ' 
sexes in Humming bivdn, 383, i 
743, 744 : oi: Chmna'prtcs anu 
Penelope 577; on 7>el(> >p?ioms 
platijrercns, 577 ; Plpra dLliclofia, 
578 ; on Ohasmorhyiir/t . <t 593 
Samoa Islands, beardkissness of the 
r.vtives of, 853, 885 
Sand hoppers, claspers of male, 417 
Sand-shipper, 414 
Sandwich islands, variation in the 
skulls of the natives of the,. 39 ; 
decrease of native population, 
288 ; population of, 39G ; supe- 
riority of tho nobles in the, 894 

Islanders, lice of, 263 

San-GiuUano, women of, 894 
SanUlf , recent rapid inci-ease of the, 

67 ; ivlr. Hunter on the, 297 
SapMrinay characters of the males 
of, 413 

Sark id iornls m elaTwnotus, characters 
of the young, 709 

Sars, 0., on Pontoporeia affi^nis^ 
409 

Saiurnia carpini, attraction of 
males by the female, 388 

• loy diflerence of (coloration in 

th(' sexes of, 484 

Satumiidm, coloration of the, 1.81, 
483 . 

Savage, Dr., on the figliting of the 
male gorillas, 855; on the habits 
of the gorilla, 901 
Savage and Wyman on tho poly- 
gamous habits of tho gorilla, 335 
Savages, uniformity of, exaggerated, 
42 ; long-sighted, 49 ; rate of 
'inereaso among, usually small, 
6^^ retention of tho prehensile 
pow( 3 r of tho feet by, 77 ; imita- 
tive faculti^'S of, 133, lt‘8 ; causes 
of low morality of, 183 ; tribes 
of, supplanting one another. 


197 ; improveir^'uts in the arts 
among, 223 ; arts of, 277 ; fond- 
ness of, for rough music, 580; 
on iong-ciednring ihshions among, 
755 ‘ aLtention mid u r- 
appearaiic'p, - ndatioii 

o! I ,je arMong, 901 
Sae/'iorti, Hi -, diViMioii of nu.iar bone, 

Saw lly, ]aigTiaeity of a mal , 44/ 
Saw-flies, proportions of tlio sexes 
in, 390 

Saxicolu rulicolay young of, 743 
Scalp, motion of the, 1 8 
Scent glands in onakes, 539 
Scliaairhauscn, Prof., on 'he de- 
velopment of fhe posterioi wudars 
in diflerent races of man, 28 ; 
on the jaw from La Naulotte, 
60 ; on the (Correlation between 
muscularity and prominent supi a- 
orbital ridgt s, 65 ; on the mastoid 
processes of nian, 79 ; on modi- 
fications of the cranial bones, 
83 ; on human sacrifices, 222 ; 
on the probable speedy exter- 
mination of the anihropoiHor- 
pbous a]>es, 242 ; on the ancient 
inhabitants of Euro]/e, 281 ; on 
the effects of use and disuse of 
jiarts, 306 ; on the superciliary 
ridge in man, 846 ; on the ab- 
8en(.;e of raco-dillV:r( ina^s in the 
infant skull in man, 848 ; on 
ugliness, 890 

Schaum, H,, on the elytra of Dy~ 
tisem and Ilydrovorus, 424 
Scherzer and Sc ijwarz, measuro- 
ments of savages. 851 
Schelver, on dragon-flies, 446 
Schibdto, on tho stridulation of 
jJeterocericSy 463 

Schlegel, F. von, on the complexity 
of the languages of uncivilised 
peoples, 139 

Prof,, oil Tanydptercby 714 

Schleicher, Prof,, on tho origin of 
language, 132 

Schomburgk, Sir R., on the pug- 
nacity of the male musk-duck of 
Guiana, 554 ; on the courtship 
of liupicola croceay 601 
' Schoolcraft, Mr., on the difficulty 
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of fashioning stone implements, 
74 

Schopenhauer, on importance of 
courtship to mankind, 893 
Schweinfurth, complexion of ne- 
groes, 847 
Scicena aquila, 532 
Sc later, P, L., on modified secondary 
wing-feathers in the males ol' 
Pipra, 578, 679 ; on elongated 
feathers in nightjara, 586 ; on 
the species of Ohasmorhynchiis^ 
693 ; on the plumage of Pelecanm 
onocrotalus^ 599 ; on the plan- 
tain-eaters, 701 ; on the sexes 
and young of Tadorna 'oaritgaia^ 
731 ; on the colours of Lemur 
macaco^ 819 ; on the stripes in 
asses, 836, 837 

Scolecida, absence of secondary sex- 
ual characters in, 400 
i^colopcia: frenata^ tail-feathers of, 
676 

galUnago^ drumming of, 576 

javemjsisy tail-feathers of, 576 

major y assemblies of, 618 

^ Wilsoniif sound produced by, 

676 

Scolyt'iiSf stridulation of, 463 
Scoter-duck, black, sexual difference 
in coloration of the, 749 ; briglit 
beak of male, 749 

Scott, Dr., on idiots smelling their 
food, 54 

, J., on the colour of the beard 

in man, 850 

Scroj)e, on the pugnacity of the 
male salmon, 610 ; on the battles 
of stags, 764 

Scudder, S. H., imitation of the 
stridulation of the Orthoptera, 
435 ; on the stridulation of the 
Acridiidae, 440 ; on a Devonian 
insect, 443 ; on stiidiilation, 862 
Scul])ture, expression of the ideal 
of beauty by, 886 

Sea-anemones, bright colours of, 
401 

Sea-bear, polygamous, 337 
Sea-elephant, male, structure of the 
nose of the, 806 ; polygamous, 
337 

Sea-lion, polygamous, 837 


Seal, bladder-nose, 806 
Seals, their sentinels generally fe- 
males, 153 ; evidence furnished 
by, on classification, 231 ; poly- 
gamous habits of, 337 ; battles 
of male, 764 ; canine •^teeth of 
male, 766 ; sexual differenc(|”, 
787 ; pairing of, 797 ; sexual 
peculiarities of, 806 ; in the 
coloration of, 816 ; appreciation 
of music by, 866 

Sea-scorj)ion, sexual differences in, 
515 

Se^ison, changes of colour in birds, 
in accordance with the, 694 ; 
changes of plumage of birds in 
relation to, 704 

Seasons, inheritance at correspond- 
ing, 354 

Sebituani, African chief, trying to 
alter a fashion, 876 
Sebright Bantam, 368 
Secondary sexual characters, 319 ; 
relations of polygamy to, 334 ; 
transmitted tnrough both sexes, 
348 ; gradation of, in birds, 655 
S(5clg^\'ick, W., on hereditary ten- 
dency to produce twins, 67 
Seemann, Dr., on the different ap- 
preciation of music by different 
peoples, 868 ; on the effects of 
music, 870 

Seidlitz, on horns of reindeer, 772 
iielasphorus platycercuSy acuminate 
first mirnary of the male, 577 
Selby, P. J., on the habits of the 
black and rod grouse, 338 
Selection as a})plied to primeval 
man, 4 

Selection, double, 848 
, injurious foims of, in civil- 
ised nations, 206 

of male by female birds, 616, 

641 

, methodical, of Prassian grena- 
diers, 42 

, sexual, explanation of, 322, 

828, 340 ; influence of, on the 
colouring of Lepidoptera, 491 
, sexual and natural, con- 
trasted, 349 

Self-command, habit of, inherited, 
177 ; estimation of, 181 
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Self oonsciousness, in animals, 1^6 
Self-preservation, instinct of, 171 
Solf-sacrifioe, by sa^ ages, 1 '^0 ; es- 
timation of, 181 
S< ioilunar fold, 21 
^>e/tnnopiilkem8y 287 ; long hair on 
^he heads of species of, 232, 921 

chrysomeJaSy sexual differencf 

of colour in, 820 
- comatus, ornaniental hair on 
the head of, 838 

— — frontatuSy beard, &c., oJ*, 839 

nasic^y nose of, 232 

nemcmSy colouring of, 841 

rubicund'USy oi'iianrotal hair 

on the head of, 836 
Scr;3es, inferiority of Europeans to 
savages in the, 50 
Sentinels, among animals, 163, 
163 

Ser})ents, instinctively dreaded i>y 
apes and monkeys, 101, 108 
Serrcmus, hermaphroditism in, 250 
Sotina, noise produced by, 471 
Sex, inheritance limited by, 355 
Sexes, 1 dative proportions of, in 
man, 374, 849 ; proportions of, 
sometimes lutluenced by selec- 
tion, 893 ; probable relation of 
the, in primeval man, 9ul 
Sexual and natural selection, con- 
trasted, 349 

characters, effects of the loss 

of, 356 ; limitation of, 357 

charactei-s, secondaiy, 31 9 ; 

relations of polygamy to, 334 ; 
• transmitted through both sexes, 
348 ; gradation of, in birds. 655 
Sexual differences in man, 11 

selection, explanation of, 322, 

328, 340 ; influence of, on the 
colouuing of Lepidoptera, 491 ; 
objections to, 755 ; action of, in 
mankind, 908 

selection in spiders, 418 

selection, supplemental note 

on, 948 

— similarity, 393 

Shal9f, Prof., sizes of sexes in whales, 
787 

Sluime, 174 

Sharks, prehensile organs of male, 
507 


Sharpe, Dr., *^uropean8 in the 
tropics, 303 

, II. B., on Tanysiptera Rylvia, 

088 ; on Oeryif'y 697 ; on the 
young male of Dacelo 

• -diy 718 

Siuv., Air , on tlie pugnacity of tho 
male salmon, 510 
-, .r., on the decorations of birds, 
584 

Sheep, danger-signals of, 153; 
sexual di dert ices in the horns of, 
355 , herns of, 362, 771 ; do- 
mestic, sexual differences of, 
late developed, 367 ; numerical 
proportion of tlie sexes in, 380 ; 
inheritance of horns by one sex, 
771 ; effect of castration, 773 ; 
mode of fighting of, 776 ; arched 
foreheads of some, 813 
Merino, loss of horns in fe- 
males of, 356 ; horns of, 863 
Shells, difference in form of, in 
male and female Gasteropoda, 
404 ; beautiful colours and 
shapes of, 406 

Shield-drake, pairing with a com- 
mon duck, 632 ; New Zealand, 
sexes and young of, 731 
Shooter, J., on the Kaffirs, 888; 
on the marriage-customs of the 
Kaffirs, 883 

Shrew-mice, odour of, 807 
Shrike, Drongo, 703 
Shrikes, chaiucters of young, 709 
Shuckard, W. E., on sexual differ- 
ences in the Avings of Hymenop- 
tera, 426 

Shyness of adorned male birds, 613 
Siagoiiiumy profiortions of the sexes 
in, 390 ; dimorphism in males of, 
468 

Siam, proportion of male and fe- 
births in, 378 

Siamese, general beardlessness of 
the, 852 ; notions of beauty of 
the, 881 ; hairy family of, 918 
Sidgwick, H., on morality in hypo- 
thetical bee community, 152 ; 
our actions not entirely directed 
by pain and pleasure, 184 
Sieboid, 0. T. von, on the propor- 
tion of sexes in the ApuSy 392 ; 
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on the auditory apparatus of the 
stridulent Orthoptora, 436 
Sight, inheritance of long and short, 
49 

Signal-cries of monkeys, 133 
Silk -moth, proportion of tho sexes 
in, 385, 387 ; Ailanthiis, Prof. 
Canestrini, on the destruction of 
its larvffi by wasj)S, 387 ; differ- 
ence of size of the male and female 
cocoons of the, 427 ; pairing of 
the, 487 

Simiadae, 235 ; their origin and 
divisions, 255 
Similarity, sexual, 347 
Sin^ng, of the Cicadfe and Fulgo- 
ridae, 433 ; of tree-frogs, 536 ; of 
birds, object of the, 563 
Sirenia^ nakedness of, 85 
Sirexjuvmcus, 448 
Siricidae, difference of the sexes in, 
448 

Siskin, 600 ; pairing with a canary, 
633 

Sitamu, throat-pouch of the males 
of, 544, 547 

Size* relative, of the sexes of insects, 
427 

Skin, dark colour of, a })rotection 
against heat, 303 

Skin, movement of the, 18 ; naked- 
ness of, in man, 85 ; colour of 
the, 299 

■ and hair, correlation of colour 
of, 306 

Skull, variation of, in man, 38 ; 
cubic contents of, no absolute test 
of intellect, 82 ; Neanderthal, 
capacity of the, 82 ; causes of 
modification of the, 83 ; ditlerenoe 
of, in form and capacity, in 
different races of men, 261 ; 
variability of the shape of tho, 
270 ; differences of, in the sexes 
in man, 847 ; artificial modifica- 
tion of the shape of, 875 
Skunk, odour emitted by the, 
807 ; white tail of, protective, 829 
Slavery, prevalence of, 180 ; of 
women, 905 

Slaves, difference between field- and 
house-slaves, 305 
Sloth, ornaments of male, 815 


Smell, sense of, in man and animals, 
24 

Smith, Adam, on the basis of 
sympathy, 162 

Sir A., on the recognition of 

women by male Cynoccpfiali, 11 ; 
oil revenge by a baboon, 105 ; on 
an instance of memory in a bli- 
boon, 112 ; on the retention of 
their colour by the Dutch in 
South Afriria, 299 ; on the poly- 
gamy of the South African ante- 
lopes, 335 ; on the polygamy of 
the lion, 337 ; on the proportion 
of the sexes in Kohus ell ipsiprym- 
nifs, 381 ; on BucepJmlufi capen- 
sis, 538 ; on South African lizards 
547 ; on fighting gnus, 764 ; on 
the hoins of rhinoceroses, 772 ; 
on the fighting of lions, 794 ; on 
the colours of the Gape Eland, 

817 ; on the colours of the gnu, 

818 ; on Hottentot notions of 
beauty, 881 ; disbelief in com- 
munistic marriages, 896, 897 

, F., on the Cynipidse and Ten- 

thredinidff*, 390 ; on the relative 
size of the sexes of Aculeate Hy- 
nicnoptora, 429 ; on the dilforcn'ce 
between the sexes of ants and 
hoes, 449 ; on the stridnlation of 
Trox sahulostm, 464 ; on tlie 
stridnlation of Mononychus pseu- 
dacoriy 467 

Bmynthurus luteus, courtshijiof, 430 
Snakes, scsxnal differences of, 538 ; 
mental powers of, 539 ; male, - 
ardency of, 539 
“ Snarling muscles, ” 61 
Snipe, drumming of tho, 575 ; 
coloration of the, 748 

, jiaintod, sexes and yQung of, 

727 

, solitary, assemblies of, 618 

Snipes, arrival of male before the 
female, 327 ; pugnacity of male, 
554 ; double moult in, 694 
Snow-goose, whiteness of the, 751* 
Sociability, the sense of diity^ ^on- 
nected with, 150 ; impulse to, in 
animals, 161 ; manifestations of, 
in man, 166 ; instinct qf, in 
animals, 167 
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Social . anunaJa, affection of, for 
each other, 156 ; defence of, by 
the males, 1 64 

'Sociality, i^robahie, of prmevcl 
TTn»'H, 94 ; inflnf'nci of, on the 
•evelopmeiit of cini intelleotua] 
faculties, 197 ; origin of, in man, 
rl9 

Soldiers, An^ericaii, measurements 
of, 42 

and sailors, dilTerence in tlir 

proportions of, ^8 
Sohvostoma , bright colour and 
marsupial* sac of the feun.lcs of, 
530 

Song, of male birds api)reciated by 
their females, 141 ; want of, in 
brilliant pliimaged birds, CdO; 
of birds, 686 
Sorex, odour of, 807 
Sounds, admired alike by man and 
animals, 141 ; produf‘-ed by 
fishes, 531 ; produced by male 
frogs and toads, 536 ; instru- 
mentally produced by birds, 574 
et scq. 

Spain, dc, cadence of, 217 
^'parasfTUd smaragdidus, difference 
of colour in the sexes of, 41 8 
Spsirrow, pugnacity of the male, 
551 ; acquisition of the Linnet’s 
song by a, 567 ; coloration of the, 
723; immature ])limiagc of the, 712 

, wliite-crowned, young of the, 

741 

Sparrows, house- and tree, 693, 737 
— , new mates found by, 622 
, sexes and young of, 737 ; 
learning to sing, 869 
Spathura Under woodi, 591 
Spawning of fishes, 523, 528 
S])eai, uagd before dis])e].sioii of 
man, 278 

Species, causes of the advancement 
of, 211 ; distinctive characters 
of, 258 ; or races of man, 260 ; 
sterility and fertility of, when 
ci'’os3ed, 264 ; supposed, of man, 
270 ^gradation of, 271; diffi- 
culty of defining, 271 ; represen- 
tative, of birds, 714 ; of birds, 
comparative differenties between 
the sexes of distinct, 716 


Spxtnm femorcUv'n, difference of 
colour in the sexes of, 444 
Speejh, conxii'ction between tlie 
brain and the fu-iiby of, 134 ; 
connection of intonatim '-'Ui 
871 

I ol bead a,a;k, 573 

I Spencer, Lfda'iL, on the iulliieneo 
' of food on tfie size of the jaws, 

I 49 ; on tne dtwn of intell.^^L-iico, 

• 101 ; on the oiigin of the belief 

I in spiritual age cies, 144 ; on the 
origin of the moral sense, 189; 
on music, 870, 871, 872 
Speugcl, disagrees with ex])]anatioii 
of man’s hairlessness, 919 
Sperm-wliales, battles of male, 764 
tSphingidic, coloration of the, 481 
Spliinx, Hnnirmng-hird, 485 

, Mr. Hates on the caterpillar 

of a, 499 

Sphinx moth, musky odour of, 
472 

Sjaders, 4j7 ; parental feeling in, 
162; msle, more active than 
female, 341 ; juoportion of the 
sexes in, 392 ; secondary scxiflil 
characters of, 418; courtship of 
male, 419 ; attracted by music, 
421 ; male, small size of, 419 
Sjnlosoma menthastri^ rejected by 
turkeys, 484 

S])ine, alucration of, to suit the 
erect aibitude of man, 79 
Spirits, fondness of monkeys for, 9 
Spiritual agencif'-s, belief in, almost 
universal, 1 4 3 
Spiza cyanra and o/r/.f, 629 
I Spooiil ill, 572 ; Olihuase, change of 
plumage ill, 703 

Spots, retained lucougliont groups 
of birds, 651 ; disajipearanco of, 
in adult mammals, 834 
Sprengel, C. K., on tbo sexuality 
»)f juants, 327 

Spriug-boc, L«»ms of the, 777 
Sproat, Mr,, on the cxiinction of 
savages in Vancouver Island, 283; 
on the eradication of facial hair 
by tlic natives of Vancouver 
Island, 884 ; on the eradication 
of the beard by the Indians of 
Vancouver Island, 884 
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Spurs, occurrence of, in female 
fowls, 351, 856; development of, 
in various species of Phasianidie, 
364 ; of Gallinaceous birds, 555, 
557 ; development of, in female 
Gallinaceae, 685 

Squilla, different colours of the 
sexes of a species of, 416 

Squirrels, battles of male, 763 ; 
African, sexual differences in the 
colouring of, 814 ; black, 824 

Stag, long hairs of the throat of, 
796 ; boms of the, 350, 354 ; 
battles of, 764 ; horns of the, 
with numerous branches, 779 ; 
bellowing of the, 803 ; crest of 
the, 810 

-beetle, numerical proportion 

of sexes of, 390 ; use of jaws, 
423 ; large size of male, 428 ; 
weapons of the male, 459 

Stainton, H. T., on the numerical 
proportion of the sexes in the 
smaller moths, 387 ; habits of 
Elachista rufodnerea, 388 ; on 
the coloration of moths, 482 ; 
tin the rejection of Spilosoma 
menthastri by turkeys, 484 ; on 
the sexes of Agrotis exelama- 
tioniSf 484 

Staley, Bishop, mortality of infant 
Maories, 290 

Stallion, mane of the, 796 

Stallions, two, attacking a third, 
154 ; fighting, 765 ; small canine 
teeth of, 785 

Stansbury, Capt., observations on 
pelicans, 156 

Staphylinidpe, hornlike processes in 
male, 458 

Starfishes, parental feeling in, 162 ; 
bright colours of some, 401 

Stark, Dr., on the death-rate in 
towns and niral districts, 213 ; 
on the influence of marriage on 
mortality, 214 ; on the higher 
mortality of males in Scotland, 
376 

Starling, American field-, pugna- 
city of male, 562 

, rod-winged, selection of a 

mate by the female, 634 

Starlings, three, frequenting the 


same nest, 888, 628; hew. mates 
found by, 628 

Statues, Greek, Egyptian, Assyrian, 
&c., contrasted, 886 
Stature, dependence of, upon local 
influences, 45 « 

Staudinger, Dr., on breeding Lepjd- 
optera, 387 ; his list of Lepid- 
optera, 388 

Staunton, Sir G., hatred of inde- 
cency a modern virtue, 182 
Stealing of bright objects by birds, 
630 

Stebbing, T. R., on th*e nakedness 
of the human body, 916 
Stemmatopus^ 807 
Stendhal, see Bombet 
Stenohothrus pratorum stridulation, 
439 

Stephen, Mr. L., on the difference 
in the minds of men and animals, 
120 ; on general concepts in 
animals, 136 ; distinction be- 
tween material and formal mo- 
rality, 169 

Sterility, general, of sole daughters, 
208 ; when crossed, a distinc- 
tive character of species, 258 ; 
under changed conditions, 293, 
296 

Sterna, seasonal change of plumage 
in, 761 

Stickle-back, polygamous, 340 ; 
male, courtship of the, 509 ; male, 
brilliant colouring of, during the 
breeding season, 521 ; nidification 
of the, 528 

Sticks used as implements and 
weapons by monkeys, 123 
Sting in bees, 320 
Stokes, Oapt., on the habits of the 
great bower-bird, 583 r 
Stoliezka, Dr., on colours in snakes, 
539 

Stoliezka, on the pre-anal pores of 
lizards, 542 

Stoiiecliat, young of the, 748 
Stone implements, difficulty ' of 
making, 74 ; as traces of Extinct 
tribes, 281 

Stones, used by monkeys for break- 
ing hard fruits and as missiles, 
75 ; piles of, 277 
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Stork, black, sexual diffcreucos ir 
the bronclii of the, 672 ; red 
beak of the, 749 

Storks, 749, 752; ^ex-.al differ- 
ruce in the colour of the eyes of, 
619 , 

Strange, Mr., on the satin bower- 
%ird, 533 

JStrepsiceros kudu, horns of, 782 ; 
markings of, 830 

Stretch, Mr., on the nujiicncal ]>;(. 
portion in the sexes ot clhckeh.' 
381 

Stridulatidii, by tiiales oi' Tfteri- 
dioTiy 420 ; of HeT)rii]>tpra, 432 ; 
of the Orthoptera and liomoptora 
discussed, 443 ; of beetles, 162 
Stripes, retained throughout gi'ou])S 
of birds, 651 ; di3ap})earance of, 
in adult mammals, 834 
Strix ^fiauiTnca, 622 
Structure, existence of unservice- 
able modiheations of, 92 
Struggle for existence, in man, 219, 
226 

Stnithers, Dr., on the occurrence of 
the supra condyloid foramen in 
the !.umei-us of man, 30 
Sturnella ludoviciana, pugnacity of 
• the male, 562 
Stiirnus vulgaris, 623 
Sub-species, 271 

SuHeriiig, in strangers, indilferonce 
of savages to, 180 

Suicide, 211 ; formerly not re- 
garded as a crime, 179; rarely 
, practised among the lowest 
savages, 180 

Suidae, stripes of young, 708 
Sulivan, Sir B. J., on speaking 
of pa.rrots, 130 ; on two stallions 
attaej^ing a third, 765 
Sumatra, compressiou of the nose 
by the Malays of, 888 
Sumner, Archb., man alone cap- 
able of progressive improvement, 
121 

Sun-birds, nidification of, 692 
Sup«*ciliary ridge in man, 846, 849 
Supernumerary digits, more fre- 
quent in men than in women, 
346 ; inheritance of, 368 ; early 
development of, 366 


Superstitions, 222 ; prevalence of, 
186 

Suj'erstitiors customs, 146 
Sup/a-c ondyloid loramen in the 
early progenitors of mail; 24S 
Suspi' :on, prevalence of, among 
a. jjils, 104 

Sv/al low-lad I'uiterfty, 478 
! Swullovvs deserting their young, 

; Ui5, 173 ^ 

I Swan, black, wild, trachea of the, 
572 ; wliitc, young of, 736 ; rod 
beak of the, 749 ; black-necked, 
753 

Swans, 749, 753 ; young, 734 
Swaysland, Mr., on the arrival of 
migratory birds, 327 
Swifts, migration of, 166 
Swinhoe, R., on the common rat in 
Formosa and China, 123 ; be- 
haviour of lizards when cauglst, 
644 ; on the si^unds produced liy 
the male hoop-vS, 675 ; on Dicru- 
rus 'iruxerocercus and the spoon- 
bill, 703 ; on the young of 
Ardeola, 715 ; on the habits of 
Turnix, 727 ; on the habit* of 
Jthynckaa bengalensis, 727 ; on 
Orioles breeding in immature 
plumage, 739 

Sylvia atricapilla, young of, 742 

cinerea, aerial love dance of 

the male, 581 

Sympathy, 206 ; among animalH, 
155; its sup])03sed basis, 162 
Symi>athies, gradual widening of, 
188 

Syngnathous fishes, abdominal 
po ich in male, 251 
Sypheotides auritus, acuminated 
primaries of the male, 577 ; ear* 
tufts of, 587 


Tabauida*, habits of, 321 
Tadorna variegaia, sexes and young 
of, 731 

vvlpans^r, 632 

Tahitians, 223 ; compression of 
the nose by the, 888 
Tail, rudimentary, occurrence of, 
in man, 32 ; oonvoluted body in 
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the extremity of the, 33 ; ab- 
sence of, in man and the liigher 
apes, 87 ; variability of, in 
species of MacaaiLs and in baboons, 
87 ; presence of, in the early pro- 
genitor of man, 248 ; length of, 
in pheasants, 678, 687, 688 ; 
diflercnee of len^h of the, in the 
two sexes of birds, 687 
Tait, Lawson, on the effects of 
natural selection on ciwiliaed 
nations, 205 

Tanager, scarlet, variation in the 
male, 646 

Tanagra age of mature plu- 

mage in, 738 

Tanagra. rubra^ 646 ; young of, 743 
TanaiSy absence of mouth in the 
males of some species of, 321 ; 
relations of the sexes in, 392 ; 
dimorphic males of a species of, 
409 

Tankerville, Earl, on the battles of 
wild bulls, 764 

Ta'Mjsipteray races of, determined 
from adult males, 714 
— sylma, long tail-feathers of, 
688 

Taphroderes distorius, enlarged left 
mandible of the male, 425 
Tapirs, longitudinal stripes of 
young, 708, 833 

Tarsi, dilatation of front, in male 
beetles, 424 
Tarsius, 24] 

Tasmania, balf-aistes killed by the 
natives of, 264 

Tasmanians, extinction of, 284 
Taste, in the Quadrumana, 82G 
Tattooing, 276; universality of, 
876 

Taylor, G., on Quiscaltts major, 383 
Taylor, Rev. K., on tattooing in 
New Zealand, 878 
Tea, fondness of monkeys for, 9 
Teal, constancy of, 626 
Tear-sacs, of Ruminants, 808 
Teebay, Mr., on changes of plumage 
in spangled Hamburg fowls, 353 
Teeth, rudimentary incisor, in 
Ruminants, 16 ; posterior molar, 
in man, 28 ; wisdom, 28 ; diver- 
sity of, 39 ; canine, in the early 


progenitors of man, 248 ; canine, 
of male mammals, 766 ; in man, 
reduced by correlation, 856 ; 
staining of the, 876 ; front, 
knocked out or filed by some 
savages, 876 * 

Tegetmeier, Mr., on the transmis- 
sion of colours in pigeons by <liie 
sex alone, 358 ; numerical pro- 
portion of male and female births 
in dogs, 379 ; on the abundance 
of male pigeons, 382 ; on the 
wattles of game-cocks, 614 ; on 
the courtship of fowls, 635 ; on 
the loves of pigeons, 636 ; on 
dyed pigeons, 637 ; blue dragon 
pigeons, 680 

Tembeta, S. American ornament, 
877 

Temper, in dogs and horses, in- 
herited, 105 

Tench, proportions of the sexes in 
the, 385 ; brightness of male, 
duiing breeding season, 520 
Tenebriouxdse, stiidulation of, 463 
Tennent, Sir J. E., on the tusks 
of the Ceylon Elephant, 774, 
786 ; on the frequent absence of 
beard in the natives of Ceylon, 
852 ; on the Chinese opinion of 
the aspect of the Cingalese, 880 
Tennyson, A., on the control of 
thought, 188 

Tonthredinidse, proportions of the 
sexes in, 390 ; fighting habits 
of male, 447 ; difference of the 
sexes in, 448 

Tephrodvrnis, young of, 714 
Terai, in India, 282 
Termites, habits of, 447 
Terns, white, 751 ; and black, 762 

seasonal change of plumage 

in, 751 

TeiTor, common action of, upon the 
lower animals and man, 104 
Testudo eUganSy 537 
nigra, 537 

Tetrao cupidOy battles of, 562 ; 
sexual difference in the •vocal 
organs of, 568 

phasianelluSy dances of, 580; 

duration of dances of, 617 
scotiemy 694, 709, 719 
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Ttiido Utrix^ 694, TOO, 719; pug- 
nacity of Iho mate-, 566 
■wtibi'Jiw. pL" ing of, 56 ^ ; 
« batiks ot, 56i; dramming of 
tl'G innk, 674 

uro^ulloides, dances 617 

urogallus, pugnacity of inc 

^^nnk, 666 

urophasian'K'fi^ iufi'^ib;.) i iiio 

cosophages i'\ ilie ’oa’-c r>('-9 
- j%amnoh'la^ yonng of, 714 
Theda, sexual dilkienccs of colour 
ing in sjiocies oJ'j 475 

ruhl, protective colouring of, 

477 

Tkecophorobfovea^ 471 
Theogiiis, selection in mankind, 43 
Theridiony stridulation of males of, 
420 

liwaiumy 419 

Tfumisus citreus, and T. fioriculens, 
difference of colour in the sexes 
of, 418 

Thompson, J. H., on the battles of 
sperm-whaics, 764 

, W., on the colouring of the 

male char dujing the bleeding 
• season, 621 ; on the pugnacity 
of the males of all Inula chloro- 
. pusy 562 ; on tha ffnding of now 
mates by inag])ies, 620 ; on the 
tinding of new mates by Peregiiiic 
falcons, 621, 622 

Thorax, processes of, in male beo lies, 
462 

Tliorcll, T., on the portion of 
8(ixe8 in spiders, 392 
Thornback, ditfereiuMj in tiie teeth 
of the two sexes of ib.e, 513 
Thoughts, control of, 188 
Thrill, palling with a blacbbird, 
631 ; colours and uidiffcation of 
the, 693 

Thrushes, characters of young, 693, 
709 

Thug, l eiriorse of a, 180 
Thumb, absence of, in AteUs and 
HylohateSy 76 

Tlmry, M., on the numerical pro- 
portion of male and female births 
among the Jews, 375 
ThylacinuSy possession of the mar- 
supial sac by the male, 249 


I Thysan ..a, 429 

Tibia, dilat'*d, of tho male Ordbro 
eriOrarlns, 424 

and femur, proportions of, in 

the iyinara Inditws, 61 
Tiorra del 1 utg o, marriage-customs 

of, 912 

'i'lg^.r, colours and markings of the, 
832 

TigOi-s, dopo])nla\;ion of districts by, 
in India, 69 

TMus dongatuSy difference of colour 
In the sexes of, 452 
Timidity, variability of, in the same 
species, 105 
Tivm vulgaris y 385 
Tipulay pugnacity of male, 431 
Tits, sexual difference of colour in, 
698 

Toads, 534 ; male, ti’catmeut of 
ova by some, 252 , male, ready 
to breed before the female, 327 
Todas, infanticide and proportion 
of sexes, 393 ; practise poly- 
andry, 905 ; choice of hus- 
bands amongst, 905 
Toe, groat, condition of, in^ the 
human embryo, 15 
Toinir^us villosus, proportion of the 
sexes in, 390 

Tomtit, blue, sexual difference of 
colour In the. 698 

Tonga Islands, beardlessness of the 
natives of, 853, 885 
Tooke, Horne, on language, 131 
Tools, flint, 223; used by mon- 
keys, 123 ; use of, 72 
Topkiiok in birds, 589 
Tortoise, voice of the male, 863 
Tortur(‘.8, submitted to by Ame- 
rican savages, 181 
TotanuSy double moult in, 594 
Toucans, colours and nidification 
ol the, 694 ; beaks and ceres 
of the, 760 

Towns, residence in, a cause of 
diminished statuiv, 4 6 
Toynbee, J., on the external shell 
of the ear in man, 2J 
Trachea, convoluted and imbedded 
in the sternum, in. some birds 
571, 572; structure of the, in 
lOiyiudumy 727 
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Trades, affecting the form of the 
skull, 83 

Tragelaphus, sexual differences of 
colour in, 817 

scriptiis^ dorsal crest of, 810 ; 

markings of, 8‘29 

Tragopan, 339 ; swelling of the 
wattles of the male, during court* 
ship, 584 ; display of plumage 
by the male, 605, 606 ; marking 
of the sexes of the, 653 
Tragops difpar, sexual difference 
in the colour of, 538 
Training, eflect of, on the mental 
difference between the sexes of 
man, 860 

Transfer of male characters to female 
birds, 718 

Transmission, equal, of ornamental 
oharaeters, to both sexes in mam- 
mals, 827 

Traps, avoidance of, by animals, 
121 ; use of, 72 

Treachery, to comrades, avoidance 
of, by savages, 170 
Tremex columbee, 449 
Tribes, extinct, 197 ; extinction of, 
2§2 

TrichiuSf difference of colour in the 
sexes of a species of, 452 
Trigla^ 532 

Trigonocephalus, noise made by 
tail of, 642 

Trimen, E., on the proportion of 
the sexes in South Afiicaii butter- 
flies, 386 ; on the attraction of 
males by the female Lasweampa 
qmreus, 388 ; on Pneumoraf 441 ; 
on diflerence of colour in the 
sexes of beetles, 452 ; on moths 
brilliantly coloured beneath, 483 ; 
on mimi(jry in butterflies, 496, 
497 ; on Gynanisa Isis, and on 
the ocellated spots of Lepidoptera, 
652 ; on Cijllo Leda^ 653 
Trmga, st'-xes and young of, 740 
cornuta, 596 

Tnpheena, coloration of the species 
of, 480 

Tristram, II. B., on unhealthy dis- 
tricts in North Africa, 301 ; on 
the habits of the chaffinch in 
Palestine, 383 ; on the birds of 


the Sahara, 696 ; on the animals 
inhabiting the Sahara, 746 
THion cHstatus, 533 

palmipes, 633 

punctahis, 633, 634 

Troglodyte skulls, greater than 
those of modern Frenchmen, 82 
Troglodytes vulgaris ^ 723 
Trogons, colours and nidification of 
the, 694 

Tropic - birds, white only whcj 
mature, 751 

Tropics, freshwater fishes of the, 
525 T 

Trout, proportion of the sexes in, 
384 ; male, pugnacity of the, 510 
Trox sabulosus^ stiidulation of, 464 
Tnith, not rare between members 
of the same tribe, 180 ; more 
bighly appreciated by certain 
tribes, 187 

TuUoch, Major, on the immunity 
of the negro from certain fevers, 
300 

Tumbler, almond, change of plu- 
mage in the, 367 

Turdus meruday 693 ; young of, 742 

migratoriuSy 709 

mtudeus, 693 

polyglottusy young of, 742 

torquatuSy 693 

Turkey, wild, pugnacity of young 
male, 560 ; wild, notes of the, 
572 ; swelling of the wattles of 
the male, 584 ; vailety of, with 
a top-knot, 589 ; recognition of 
a dog by a, 628 ; male, wild, ac- 
ceptable to domesticated females, 
638 ; wild, first advances made 
by older females, 640 ; wild, 
breast- tuft of bristles of the, 703 
Turkey-cock, scraping of the win^ 
of, upon the ground, 573 ; wild, 
display of plumage by, 601 ; fight- 
ing habits of, 614 

Turner, Prof. W., on muscular fas- 
ciculi in man referable to the 
panniciilus carnosns, 18; on the 
occurrence of the supra-condyloid 
foramen in the human humerus, 
31 ; on muscles attached to the 
coooyx in man, 38 ; on 
tirminoble in m^n, 33; on tne 
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varifibilitj of tlie 39 ; 

on abnormal conditions of tlio 
human uterr,'. 57; on the dc- 
‘ velopnient of 'J'J mammary ^ 
glauds, 250 ; on male fish^ s j 
hatcliieg ova in their mouths, ' 
.251, 529 ; on the external 

perpendicular fissure of the '>raiii . 

310 ; on the bridging eonvd i- j 
,Xions in the brai)! of a chir; ' oar.cco, j 

311 ' 
'uTniXy S’ \c’c of 6oru*; spceies of, 

726, 73;; 

ui’tle-dove, rooing tf the, 572 
uttle, H., oil the number of species 
of man, 270 

Tylor, E. B., on emotional cries, 
gestures, &c., of man, 130; on 
the origin of the belief in apiii- ! 
tual agencies, r44 ; remorso for I 
violation of tribal usage 
marrying, 176; on the primitive 
barbarism of civilised nations, 
221 ; on the origin of counting, 
221 ; inventions of savages, 
228 ; on resemblances, of the 
mental characters in different 
races of man, 276 

Type of structure, prevalence of, 
•263 

Typkoms, stridulating organs of, 
462 ; stridnlation of, 464 

Twins, tendency to produce, here- 
ditary, 67 

Twite, propbrtion of tlie sexes in 
the, 383 

0 

Ugliness, said to consist in an ap- 
proach to the lower animals, 890 

Umbrcila-bird, 571 

Umbrina, sounds produced by, 719 

United States, rate of increase in, 
66 ; influence of natural selec- 
tion on the progress of, 218 ; 
change undergone by Europeans 
in the, ;^04 

Upupa epopSf sounds produced by 
the male, 675 

Uraniidae, coloration of the, 481 

Una iroile, variety of ( = ^. lacry- 

nans)^ 647 

Urodela^ 532 

3 


Urosiicte Benjamini^ sexual differ- 
ences in, 673 

Use and disuse of parts, effects of, 
47 ; influt u:e of, on the races of 
man, 306 

Uterus, revers’ou in the, 56; 
iiu'ro or less divided, in the 
hi'iniaL!. subject, 56, 64 ; double, 
in the early progenitors of man, 
249 

V 

Vaccination, influence of, 206 
Vancouver Island, Mr Sproat on 
the savages of, 283 ; natives of, 
eradication of facial hair by the, 
884 

Va/nellus cristatus, wing tubercles 
of the male, 658 

UantssWy 472 ; resemblance of lower 
surface of, to bark of trees, 477 
Var ability, causes of, 41 ; in man, 
analogom to that in the lower 
animals, 43 ; of the races of man, 
269 ; greater in men than in 
women, 344,; period of, relation 
of the, to sexual selection, 3^1 ; 
of birds, 643 ; of secondary 
Sexual characters in man, 851 
Variation, laws of, 43 ; correlated, 
64 ; in man, 225 ; analogous, 
235 ; analogus, in plumage of 
birds, 688 

Variations, spontaneous, 65 
Varieties, absence of, between two 
species, evidence of their dis- 
tinctness, 268 

Variety, an object in nature, 752 
€t seq. 

Variola, communicable between 
man and the lower animals, 9 
Vaur^al, human bones from, 32 
Veddaha, monogamous habits of, 902 
Veitch, Mr., on the aversion of Ja- 
panese ladies to whiskers, 885 
Vengeance, instinct of, 173 
Venus Erycina, juiestessos of, 894 
Vermes, 407 

Vermiform appendage, 29 
Verreaux, M., on the attraction of 
numerous males by the female of 
an Australian BombyXt 388 
Vertebrae, caudal, number of, in 

U 
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macaques and baboons, 87 ; of 
monkeys, partly imbedded in the 
body, 88 

A^ertebrata, 507 ; coinmoo origin of 
the, 244 ; most ancient j>rogeni- 
tors of, 249 ; origin of the voice 
in air-breatljing, 863 
Vesicula prostatica, the homologne 
of the uterus, 34, 249 
Yibrissffi, represented by long hairs 
in the eyebrows, 26 
Vidua, 613, 705 

axillaris, 338 

Villerm6, M., on the influence of 
plenty upon stature, 46 
Vinson, Aug., courtship of male 
spider, 419 ; on the male of 
Epeira nigra, 419 
A^'ipor, difference of the sexes in the, 
638 

Viroy, on the number of species of 
man, 270 

Virtues, originally social only, 
178 ; gradual apiireciation of, 
201 

Viscera, variability of, in man, 40 
Vlacovich, Prof., on the isehio- 
imlnc muscle, 61 
Vocal music of birds, 562 

■ organs of man, 133 ; of biids 
130, C86 ; of fiugs, 536 ; of the | 
lusessores, 567 ; difrerence of, in j 
the sexes of birds, 568 ; piimarily ! 
used in relation to the propaga- 
tion of the s])eeies, 862 
Vogt, Karl, on tlio oi'igiiiof species, 

1 ; on tlie origin of man, 4 ; 
on tlie semilunar fold in man, 
24 ; on microcephalous idiots, 
53 ; on the imitative faculties of 
microcephalous idiots, 133 ; on 
sliulls from Brazilian caves, 
261 ; on the evolution of the races 
of man, 274 ; on the formation 
of the skull in women, 848 ; 
on the Ain os and negroes, 852 ; 
on the increased cranial differ- 
ence of the sexes in man with 
race development, 861 ; on the 
obliquity of the eye in the Chinese 
and Japanese, 880 
Voice in mammals, 802 ; in mon* 
keys and man, 849 ; in man, 


861 ; origin of, in air-breathing 
vertebrates, 863 

Von Baer, see Baer ^ 

Vulpiaii, Prof., on the resemblance 
between the brains of man and 
^ tlie higher apes, 8 
AViltures, selection of a mate by thr* 
female, 634 ; colours of, 752 * 


W 

Waders, young of, 741 

AVagner, K., on the occurrence ol 
the diastema in a Kaffir skull, 
60 ; on the bronchi of the black 
stork, 672 

Wagtail, Ray's, arrival of the male 
before the female, 327 

AVagtails, Indian, young of, 716 

AVaist, proportions of, in soldiers 
and sailors, 48 

AVaitz, Prof., on the number of sjie- 
cics of man, 270 ; on the lia- 
bility of negroes to tropical fevers 
aft.er residence in a cold climate, 
300 ; on the colour of Australian 
infants, 849 ; on the beardless- 
ness of negroes, 852 ; on the 
fondness of mankind for orna- 
ments, 874 ; on negro ideas of 
female ]>cauty, 882 ; on Javan 
and Cocliiii Chinese ideas of 
beauty, 883 

AViildcycr, M., on the hermaphro- 
ditism of tlie vertebrate embryo, 
249 

AVah's, North, uiimorical propor- 
tion of male and female births in, 
874 

AValkenaer and Gervais, spider at- 
tracted by music, 420 ; on the 
Myriapoda, 421 

Walker, Alex., on the large size of 
the hands of labourers' children, 
49 

F., on sexual differences in 
the diptora, 430 

Wallace, Dr. A., on the prehensile 
use of the tarsi in male moths, 
823 ; on the rearing of the Allan- 
thus silkmoth, 887 ; on breed- 
ing Lepidoptera, 887 ; proportion 
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of sexes of Bombyz cynthm, B. 
yaTnama/i, and By Pernyi reared 
by, 389 ; on the develof»metit of 
* Bombyx cynPhia uiidi?, yamamoA^ 
427 ; on tho puiring jf Bofnibyx 
cynthim^ 487 

Jallace, A. K., on the ori^n of 
TOan, 4 ; on the power of imita- 
tion in man, 103 ; on the use of 
^jpissiles by the orang, 124 ; on 
the varying appreciation of it nth 
among difieronl tribes, 187 ; on 
the limits of natural selection in 
man, 49, 195 ; on the occurrence 
of remorse among savages, 202 ; 
on the offeots of natural selection 
on civilised nations, 205 ; on the 
use of the convergence of the hair 
at the elbow in the orang, 233 ; 
on the (contrast in the characters 
of the Malays and Papuans, 260; 
on the line of separation between 
the ra])uana and Malays, 262 ; on 
the birds of paradise, 338 ; on the 
sexes of OrniUioytcra Orossus, 
386 ; on protective resemblances, 
02 ; on the relative sizes of the 
seXes of insects, 427 ; on Elap- 
homyia, 430 ; on the pugnacity 
‘of the males of IcptorhyTichm 
angustatus, 459 ; on sounds pro- 
duced by EuchiTVS limgimxinus^ 
465 ; outlie colours of J Houle nm^ 
473 ; on Kallima^ 477 ; on the 
protective colounug of moths, 
480 ; on bright coloration as pro- 
tective in butterflies, 481 ; on 
variability in the Papilionid«, 
490 ; on male and female butter- 
flies, inhabiting difterent stations, 
492 ,* on the protective nature 
of the dull colouring of feinaie 
butterflies, 492, 493, 496 ; on 
mimicry in butterflies, 497 ; on 
the bright colours of caterpillars, 
499 ; on brightly -coloured fishes 
frequenting reefs, 525 ; on the 
coral snakes, 540 ; on Paradisea 
apoda, 587 ; on the display of 
plumage by male birds of paradise, 
603 ; on assemblies of birds of 
paradise, 618 ; on the instability 
of the ocellated spots in Hip- 


parchia Janira^ 653 ; cm sexually 
limited inlr Itance, 677 ; on the 
sexual coloration of birds, 689, 
721, 722, 725, 732; on the re- 
lation between the colours and 
rldificatioTi c Thirds, 689, ;;94 ; on 
■le eolioration of tie Cotingidjc, 
701 : on the females of Para- 
disea apoda and papuana^ 717 ; 

I on the incubation of the cas'^.o- 
wary, 729 ; on protec nve colora- 
tion in birds, 745 ; on tlic 
Babiiirsa, 792 ; on tlie markings 
of the tiger, 832 ; on the beards 
of fho Papuans, 853 ; on tlie 
hair I'f the Papuans, <875 ; on tlie 
distribution of hair on the human 
body, 916 

Walrus, development of the nicti- 
tating membrane in the, 24 ; 
tusks of the, 766, 774 ; use of the 
tusks by tlie, 784 

Walsh, B. D on the proportion of 
the sexes in Papilio Tumus^ 
38o ; on the CynipidiB and Ceci- 
doiuyidse, 390; on the jaws of 
Amimphila, 423 ; on CorydMis 
cornvius^ 423 ; on the prehensile 
organs of male insects, 423 ; on 
the anteimse of Penthe, 425 ; on 
the caudal appendages of dragon- 
flies, 425 ; on Pf.atyphyllum con- 
cavum^ 439 ; on iJic sexes of the 
Bphemeridae, 444 ; on the differ- 
ence of colour in the sexes of 
El^ecirum femoraturrif 444 ; on 
sexes of dragon-flies, 446 ; on the 
ditference of the sexes in ohe 
Iclmeumonidse, 448 ; on the sexes 
of Orsodacim atra, 452 ; on the 
variation of the horns of the male 
Phanooas carnifex, 455; on th ; 
coloration of the species of 
AidkochariSy 479 

Wapiti, battles of, 764 ; traces of 
hoius in the female, 769; at- 
tacking a man, 780 ; crest of 
the male, 810; sexual differ- 
ence in the colour of the, 818 

Warbler, hedge-, 722; young of 
the, 735 

Warblers, superb, nidification of. 
692 ’ 
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WarinesB, acquired by animals, 122 
Warin^on, fi,, on the habits of the 
stioldeback, 609, 628 ; on the 
brilliant colours of the male 
stickleback during the breeding 
season, 621 

Wart-hog, tusks and pads of the 
793 

Watchmakers, short-sighted, 49 
Waterhen, 652 

Waterhouse, C. 0., on blind beetles, 
451 ; on difference of colour in 
the sexes of beetles, 452 

, G. R., on the voice of Hylo- 

hates agilis^ 864 

Water-ouzel, 694 ; autumn song of 
the, 666 

Waterton, G., on the Bell-bird, 
692 ; on the pairing of a Canada 
goose with a Bernicle gander, 
632 ; on hares fighting, 763 
Wattles, disadvantageous to male 
birds in fighting, 614 
Weale, J., Mansel, on a South Afri- 
can caterpillar, 499 
Wealth, influence of, 207 
Weapons, used by man, 72; em- 
])loyed by monkeys, 124 ; offen- 
sive, of males, 324 ; of mammals, 
764 et seq. 

Weaver- bird, 566 

Weaver-birds, rattling of the wings 
of, 674 ; assemblies of, 618 
Webb, Dr., on the wisdom teeth, 
28 

Wedderburn, Mr., assembly of 
black game, 620 

Wedgwood, Hensleigh, on the origin 
of language, 132 

Weevils, sexual difference in length 
of snout in some, 321 
Weir, Harrison, on the numerical 
proportion of the sexes in pigs 
and rabbits, 381 ; on the sexes 
of young pigeons, 382 ; on the 
songs of biids, 564 ; on pigeons, 
626 ; on the dislike of blue 
pigeons to other coloured varie- 
ties, 636; on the desertion of 
their mates by female pigeons, 
638 

Weir, J. Jenner, on the nightingale 
and blackcap, 327 ; on the rela- 


tive sexual maturity of male 
birds, 328 ; on female pigeons 
deserting a feeble mate, 330 ; 
on three starlings frequenting the 
same nest, 338 ; on the propor- 
tion of the sexes in Machetes 
pugnax and other birds, 382, 
383 ; on the coloration of th«. 
Triphosncey 480 ; on the rejection 
of certain caterpillars by bird«, 
500 ; on sexual differences of 
the beak in the goldfinch, 651 ; 
on a piping bullfinch, 664 ; on 
the object of the nightingale’s 
song, 564 ; on song-birds, 565 ; 
on the pugnacity of male fine- 
plumaged birds, 609 ; on the 
courtship of birds, 610 ; on the 
finding of new mates by Pere- 
grine falcons and Kestrels, 622 ; 
on tlie bullfinch and starling, 
622 ; on the cause of birds re- 
maining unpaired, 624 ; on 
starlings a^d parrots living in 
triplets, 624 ; on recognition 
of colour by birds, 628 ; on 
hybrid birds, 632 ; on the 
selection of a greenfinch by a 
female canary, 633 ; on a case 
of rivaliy of female bullfinches,' 
640 ; on the maturity of the 
golden pheasant, 738 

Weisbaoh, Dr., measurement of men 
of diilercnt races, 250 ; on the 
greater variability of men than 
of women, 344 ; on the relative 
proportions of the body in the 
sexes of different races of man, 
851 

Weismann, Prof., colours oiLycoence^ 
478 

Welcker, M., on brachycephaly and 
dolichocephaly, 84 ; on sexual 
differences in the skull in man, 
847 

Wells, Dr., on the immunity of co- 
loured races from certain poisons, 
300 

Westring, on the stridulation of 
males of Theridim^ 420 ; on the 
stridulation of ^dvmus per- 
sematuSy 432 ; on the stridulation 
of beetles, 463 ; on the stridula- 
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tion of OmaZoplia hrun/tua^ 405 ; 
on the atridnlating organs of the 
Ooleoptera, 46'’ ; 0 *^ sounds pro 
duced by Cychrur, 466 
^estrop}), H. M., on reason in a 
beat* 116 ; on the prevnlcnce . ' 
certain forms of ornamentation, 

277 

'^ost’WOO'l, J. O, , uii the oiaysidca- 
tion of thn llymoi.'^pt/ 228; 
on the Ctilickla*. and Tabanida , 
321 ; on a Hymcnoptcrous para- 
site \^th a sodcTilajy male, 342 ; 
on tlie proportions of the sexes in 
Lucmms cervus and Siagonium, 
390 ; on the absence of ocelli in 
female Mutillidifi, 422 ; on tlui 
jaws of Ammophila, 423 ; on the 
copulation of insects of distinct 
species, 423 ; on the male of 
Orabro cribraHuf^, 424 ; on the 
pugnacity of male TipuloB, 431 ; 
on the stridulatiou of Pirates 
stridulw, 432 ; on the Oicadae, 
438 ; on the stridulating organs 
of the cricket, 436 ; on Flphippiger 
vitium,^ 437 ; on pMV/mora^ 440; 
on the pugnacity of the Mantidos, 
443 ; on Platyh^ryrnits^ 4^4 ; on 
difference in the sexes of the 
Agi ioiiidai, 446 ; on the pugna- 
city of the males of a sjiocies 
of Terithredinaj, 447 ; on the 
pugnacity of the male st^g- 
beetle, 469 ; on Bledius taarvs 
and Siagonlum, 458 ; on lam el - 
licorn beetles, 462 ; on the 
coloration of LUhosia, 481 
t^hale, Sperm-, battles of male, 
764, 787 

7hales, nakedness of, 85 
7hately, Arch., language not 
peculiar to man, 129 ; on the 
jirirnitive civilisation of man, 221 
/liewell, Prof., on maternal affec- 
tion, 106 

Whiskers, in monkeys, 232 
71iite, F. B., noise produced by 
Uylophila, 471 

— , Gilbert, on the proportion of 
the sexes in tiie partridge, 382 ; 
on the house -cricket, 436; on the 
object of the song of birds, 564 ; 


on the ''.nding of new mates by 
white owls, 622; on spring coveys 
oi male |)artridgea, 622, 623 
Whiteness, a se^rral ornament in 
some b’rds, 764 ; )f mammals 
inhabiting sjmwy countries, 827 
Wbite-1 broel, aenal love-dance of 
the male, 681 

Whitney, Prof., on the development 
of language, 181 ; language not 
indispensAle for thought, 135 
Wiageo;i, pairing with a pintail 
duck, 632 

Widow bird, polygamous, 338 ; 
breeding })lumage cf the male, 
698, 613 ; female, rejecting the 
unadorned male, 639 
Widows and widowers, mortality 
of, 216 

V/ilckons, Dr., on the modification 
of domestic animals in mountain- 
ous regions, 62 ; on a numerical 
relation between the hairs and 
excretory pores in sheep, 306 
Wilder, Di. Burt, on the greater 
frequency of supernumerary digits 
in men than in women, 34> 

M illiams, on the marriage-customs 
of ihe Fijians, 914 
Wilson, Dr., on the conical heads 
of the natives of North-Western 
Africa, 888 ; on the Fijians, 888 ; 
on the jiersietence of the fashion 
of compressing the skull, 889 
Wing-apurs, 658, 686 
Wings, differences of, in the two 
sexes of butterflies and Ilymenop- 
lera, 426 ; play of, in the court- 
ship of birds, 610 

Winter, change of colour of mam- 
mals in, 827 
Witcljcraft, 146 

Wives, traces of the forcible capture 
of, 222 

Wolf, winter change of the, 828 
\Volir, on the variability of the vis- 
cera in man, 40 

Wollaston, T. V., on ISurygr^hus, 
426 ; on musical Curculionidae, 
462 ; on the stridulation of 
Acalles, 468 

Wolves, learning to bark from 
dogs, 110 ; hunting in packs, 164 
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Wolves, black, 824 
Wombat, black varieties of the, 
823 

Women, distinguished from men by 
male monkeys, 11 ; preponder- 
ance of, in numbers, 377 ; selec- 
tion of, for beauty, 911 ; effects 
of selection of, in accordance with 
different standards of beauty, 
890 ; practice of capturing, 
899, 903 ; early betrothals and 
slavery of, 905 ; freedom of 
selection by, in savage tribes, 
912 

Wonder, manifestations of, by ani- 
mals, 108 

Wonfor, Mr., on sexual pcculian ties, 
in the wings of butterflies, 426 
Wood, J., on muscular variations 
in man, 39, 61, 63 ; on the 
greater variability of the muscles 
in men than in women, 344 
— , T. W., on the colouring of the i 
orange-tip butterfly, 479 ; on ' 
the habits of the Satumiidee, 
483 ; quarrels of chamaeleons, 
54C ; on the habits of Mennra 
Alhcrtij 568 ; on Teirao mpido^ 
568 ; on the display of plumage 
by male pheasanis, 603, 607 ; 
on the ocellated spots of the 
Argus pheasant, 671 ; on light- 
ing of Mcnura siiperhay 619 ; 
on the habits of the female casso- 
wary, 729 

Woodcock, coloration of the, 748 
Woodpecker, selection of a mate by 
the female, 634 

Woodpeckers, 568 j tapping of, 
574 ; colours and niditication of 
the, 694, 698, 709 ; characters 
of young, 746, 724, 734, 735 
Woolner, Mr., observations on the 
ear in man, 21 

Wormald, Mr., on the coloration of 
Hypopyra^ 183 
Wounds, healing of, 10 
Wren, 722 ; young of the, 735 
Wright, 0. A., on the young of 
Orocetes and T&trocinda] 743 

, Chauncey, groat brain-power 

requisite for language, 72 ; on 
correlative acquisition 869 ; 


on the enlargement of the brain 
in man, 932 

Wright, Mr., on the Scotch deer-, 
hound, 789 ; on sexual preference 
in dogs, 800 ; on the rejection of 
a horse by a maro, 801 '' 

, W. von, on the protective 

plumage of the Ptarmigan, 595 
Writing, 222 

Wyman, Prof., on the prolongation, 
of the coccyx in the human 
embryo, 13 ; on the condition 
of the great toe in the human 
embryo, 15 ; on the occuiTence 
of the siqira-condyloid foramen 
in the humerus of man, 31 ; on 
variation in the skulls of the 
natives of the Sandwich Islands, 
39 ; on the hatching of the 
eggs in the mouths and branchial 
cavities of male fishes, 251, 629 

X 

Xenarchus, on the Cicadse, 433 
Xenophon, selection in mankind 
advocated by, 43 

Xenorliynclins, sexual difference in 
the colour of the eyes in, 649 
Xiphophorus Ilellerii, peculiar anal 
fin of the male, 517 
Xylocopa^ difference of the sexes in, 
449 

Y 

Yarrell, W., on the habits of the 
CyprinidjB, 885 ; on Eaia clavata^ 
608 ; on the characters of the 
male salmon during the breeding 
season, 610, 521 ; on the char- 
acters of the rays, 518 ; on the 
gemmeous dragonet, 516 ; on 
colours of salmon, 521 ; on the 
spawning of the salmon, 527 ; 
on the incubation of the Lopho- 
braiioliii, 530 ; on rivalry in 
song-birds, 565 ; on the trachea 
of the swan, 572 ; on the moult- 
ing of the Anatidie, 599 ; on the 
young of the waders, 741 
Yellow fever, immunity of negroes 
and mulattoea from, 300 



TOtrAlT, 
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Youatt, Mr., on tlio dcvolopment of 
the horns in ' : . ' 

Yura-oaras, their noiions of ^>oauty, 
888 

Z 

^ebra, rejection of an ’ y 
female, 825; (.f the, 

^ebus, linmps of, 

Ztgzags, prevalenoo of, as orufi- 

.ments, 277 


Zincke, Mr., on European emigra- 
tion 1,0 America, 218 
Zooftm:- vimpura, seyiial difference 
in Uic colour of, 547 
nlcvoen, Dr., ]Mb dactyl ism, 56 ; 
proT,oi*tion of sexes at Cape of 
(iood Hope, 376 ; wpdei-s attracted 
by music, 121 ; on sounds T^ro- 
duced 1 y lish, 632 
I ZygienidflB, coloration of the, 481 


THE END 
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